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Flowers of Industry 


FLOWERS, THE POETRY of earth, have always 
spoken the language of Romance, whether they be an 
offering from the new boy friend or a belated anni- 
versary remembrance from hubby. Now, after cen- 
turies of waiting, they have invaded the realm of In- 
dustry which so. many altruistic critics have branded as 
a soulless siren bent on the destruction of mankind. 


But times have changed. Today, in steel mills, 
sparkers run to and fro with their offering of flowers 
and Industry accepts them with the demureness of a 
maiden enamored of her first love. 


And such flowers as they offer! Sparkling, scin- 
tillating bouquets which Science has turned to good 
advantage in the sorting of alloy steels. When ground 
on an emery wheel each steel gives a characteristic spark 
which serves as a means of identification. Sparks from 
a 1.00 per cent carbon steel, as made at The Timken 
Steel & Tube Co. plant, where this method of testing 
was developed, are shown above. 


Sparks, then, are a measure of the quality of the 
steel just as discussion is a measure of the quality of 
a paper at an engineering meeting. Many of the papers 
presented at the recent Midwest Power Conference are 
abstracted in this issue and, although the report of the 
meeting and ensuing discussion is brief, it is sufficient 
to show the papers that touched on live subjects and 


drew the sparks. 
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Steam for the new 
Empire Refinery 
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New East Cuicago REFINERY PLANT OF THE EMPIRE Or 
AND Rerining Co., ServED BY MoperN STEAM PLANT 


N THAT EXTREMELY intensive industrial 
area surrounding the southern end of Lake 
Michigan adjacent to the city of Chicago, 
where mile upon mile of oil tanks vie with the 
seemingly endless array of stacks and fur- 

naces of the steel mills for domination of the landscape, 
the addition of a new group of tanks or a new array of 
stacks is liable to go unnoticed by the layman passing 
through this territory. It is a district which in the con- 
ventional sense presents little esthetic appeal and the 
layman’s attitude toward it is that of submissive toler- 
ance of a necessary evil and his interest in it at best is 
one of bewilderment at the meaning of it all. Unless 
one is inspired with the artistic sense of a Joseph Pennel, 
the romantic aspects of such a scene are likely to be lost. 
Yet the romance is there to anyone who will take the 
trouble to learn how to understand. 

Consider merely the question of transporting the 
crude oil to these great refineries. Imagine if you can, 
the stupendous feat of pumping oil all the way from the 
oil fields in Texas and Oklahoma—the thousands of 
miles of carefully guarded pipe line, silent, motionless, 
but carrying the energy to drive twenty millions of 
motor cars. Think of the years of mental and physical 
effort of thousands of minds that served to make this 
possible. 

Oil itself is a romantic thing. There is a romance 
about obtaining this rare and valuable product, hidden 
within the earth’s crust for untold ages. The search for 
it, in out of the way places, in lands untouched by 
civilization, acts as a lure which cannot be explained 
alone by the material rewards which its discovery has to 
- offer. 

And so, in this article which has to do with merely 
one incident in the story of oil, it is well to keep this 
aspect of the oil industry in the background of your 


mind for it will lend importance to the otherwise rou- 
tine task of furnishing steam to a refining plant. 


For notwithstanding the layman’s unobservance, an 
entirely new refinery was placed in operation in the 
East Chicago district early last spring, that of the 
Empire Oil & Refining Co., a subsidiary of the Cities 
Service Co. This plant is located about two miles south 
of Lake Michigan and comprises some 377 acres of land. 


The power plant for this refining plant, as may be 
seen from the photographs, is built along strictly mod- 
ern principles and, while not elaborate in its engineer- 
ing features, is designed to give reliable and continuous 
service at a cost which is not inconsistent with other 
elements of cost which enter into the total cost of 
production. 


At the present time no electric generating equipment 
is installed, the plant serving only as a steam and pump- 
ing plant, but the fact that it may prove advisable to 
install generating equipment at some future time has 
been kept in mind and the plant has been designed with 
this end in view. Although the present boilers are 
limited to a pressure of 275 lb. per sq. in., space has 
been reserved for additional units, which may or may 
not be higher pressure. units, and allowance has also 
been made for the addition of a turbine room. As a 
matter of interest, a refinery power plant does not neces- 
sarily need high-pressure boilers. A mixed pressure 
turbine could be installed, utilizing both high-pressure 
steam from the boilers and low-pressure exhaust steam 
from some of the refining processes. 

The general features and layout of the equipment 
in this plant are shown in the accompanying drawings 
and photographs. The building is substantially con- 
structed of brick, steel and concrete, is well lighted by 
large windows on all sides and is attractive in its archi- 
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tectural design. It is faced with red pressed brick and 
is served by two 235-ft. concrete stacks. 


Om AND Gas Usep AS FUEL 


Since the plant uses oil and gas as fuel, no ash han- 
dling equipment is necessary but the building founda- 
tion was carried deeper than usual in order to permit 
the installation of ash handling equipment at some 
future date. The firing floor is on the ground level. 

The present installation includes six 507-hp. Babeock 
& Wilcox Stirling boilers, set singly in two rows of three 
on each side of the firing aisle. The firing aisle is wide 
and sufficient space has been provided overhead so that 
overhead coke bunkers can be provided such that be 
deemed necessary at some future time. 

These boilers have furnaces with air-cooled walls, the 
Bigelow-Liptak system being used. With this arrange- 
ment the side walls are fitted with two sets of air intakes 
at a point some distance above the floor. The air enter- 
ing the lower openings passes downways between the 
side walls to a duct below the furnace floor which de- 
livers the air to the double walls extended up in front 
of the furnace. Air is also drawn in at the rear of the 
boiler and this passes down between the rear walls and 
then underneath the furnace floor to the front of the 
boiler where it mixes with the air drawn in at the side 
walls. This air is delivered to the burners and openings 
are also provided for admitting this air as secondary 
combustion air. The air entering the upper row of side 
wall openings passes upward between the furnace walls 
and is discharged at the top—this air being used only 
for cooling the side walls and not for combustion pur- 
poses. This makes a simple and effective arrangement. 

Each boiler is provided with six combination gas 
and oil burning units, arranged in two horizontal rows 
of three each. With these burners, both oil and gas can 
be burned efficiently, separately or simultaneously. At 
the present time both fuels are used under normal con- 
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ditions but quite often oil is burned alone. In this case, 
the gas burners which are connected to the gas lines 
through a short length of flexible steel hose, are merely 
pulled back, away from the oil burner, slightly. This 
prevents the gas burners from clogging up due to the 
oil being thrown back on them. 


Use or Acip SLUDGE 


Two of the six boilers are now being fitted with 
burners which are designed to burn acid sludge. In the 
refining processes certain impurities are removed from 
the distillates by treating them with sulphuric acid. 
The action of the sulphuric acid is both a chemical and 
a physical one and forms insoluble chemical compounds 
with the impurities and also acts as a solvent for them. 
After the treatment is complete, the acid sludge is al- 
lowed to settle and is drawn off. The greater part of 
the acid so used is recovered and the residue which still 
remains is known as acid sludge. This sludge, while 
not an ideal fuel, still has considerable heat value and 
with proper burners can be burned economically. As it 
is purely a waste product, its use under the boilers rep- 
resents a distinct saving. 

At the Empire refinery, a certain amount of this 
sludge is available, so two of the boilers are being 
equipped to burn it. It will be stored in a 500 bbl. lead 
lined tank outside the building. 

The fuel oil used is stored in two tanks, each having 
a capacity of 2500 bbl. All oil used as fuel throughout 
the refinery (not only that used in the boiler plant) is 
pumped from the boiler house. Because of this the fuel 
oil pump which is located on the ground floor, is con- 
siderably larger than the usual fuel oil pump found in 
a boiler plant. It is a type HQ Kinney, Heliquod pump, 
size 10 by 5, and is driven by a vertical steam engine. 

No separate oil heaters are provided at present but 
these are contemplated in the near future. Heaters for 
treating the acid sludge are also to be provided. The oil 
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GENERAL VIEW IN THE BOILER ROOM, SHOWING THE FILTER ON THE BALCONY 
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FIG. 3. VIEW IN THE PUMP ROOM SHOWING BOILER FEED 
PUMPS IN CENTER 


burned at present is heated by steam coils in the storage 
tanks but this does not give a sufficiently high tem- 
perature. 


Water SUPPLIED FROM LAKE MICHIGAN 


Water for use in the boilers is obtained from Lake 
Michigan about two miles away where a pumping plant 
is located. This plant is connected to the refinery by 
a 36-in. main, which is capable of handling all the water 
used in the refinery. Under normal conditions this is 
the only water supply used. 

For use in case of emergency, however, a 12-in. water 
line is provided which is connected to the East Chicago 
city water system. This line is connected with the 36-in. 
main at the refinery at a point just ahead of a 36-in. 
electrically operated gate valve. This valve may be 
closed by remote control and the 12-in. line opened, thus 
utilizing only the service from the East Chicago system. 
In addition to this emergency supply there is a separate 
4-in. line to the East Chicago system for boiler feed 
purposes only. 

Equipment at the pump house on Lake Michigan 
consists of 6 Goulds centrifugal pumps of varying sizes 
five of which are driven by electric motors and the re- 
maining one is driven by a Sterling engine. The latter 
of course is only for emergency operation in case the 
electricity supply should fail. Current for the operation 
of these motors is supplied over two separate power lines 
at 11,000 v. A transformer station is installed which 
reduces the potential from 11,000 v. to 2300 v. The 
three largest pumping units (5330 g.p.m. each) are 
driven by synchronous motors with direct connected ex- 
citers. The two small units use induction motors. The 
use of the synchronous motors presents an advantage in 
that a high power factor can be maintained. 

A feature of interest in connection with this pump 
house is that it is located below the Lake level, that is 
the floor is some 7 or 5 ft. below the normal lake level. 


Thus there is always a-head on the suction side of the 


pumps. 

From this brief description it will be evident that 
any conceivable emergency condition has been provided 
‘or and that an absolute failure of all water supply is 
cnly a remote possibility. 
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Water for boiler feed purposes is treated in an Inter- 
national hot process line, soda ash system. This equip- 
ment consisting of three horizontal filter tanks, chemical 
mixing tank, sedimentation and treating tank and water 
heater, is located at one end of the boiler house, all 
equipment with the exception of the chemical mixing 
tank being mounted on the galley over the pump room. 
This is standard,equipment, arranged’in the usual man- 


_ ner with the heater on top of the treating tank. Feed- 


water is heated to a temperature of about 210 deg. The 
feedwater heater has a capacity of 25,000 gal. per hr. 

From the treating tank the water is delivered di- 
rectly to the boiler feed pumps, of which there are 
three. These are all Goulds centrifugal units rated as 
follows: 

2—180 g.pm., 480 ft. head, 1750 r.p.m. 6 stage, 
driven by 75-hp., 2220-v., 3-phase, 60-cycle, General 
Electric Co. induction motors. 

1—similar unit but driven by a 130-hp. Terry steam 
turbine. 

Under ordinary conditions, the steam-driven unit is 
used as the exhaust steam is used for heating purposes. 

Besides the boiler feed pumps there are also installed 
in the pump room service pumps, one of which is used 
for back washing the filters and the fire pump for the 
entire refinery. The latter is a Goulds centrifugal unit, 
of 2400 g.p.m., 404 ft. head, driven at 2175 r.p.m. by a 
345-hp. Terry turbine. Should the fire pump fail, the 
steam-driven boiler feed pump is so connected that it 
can be discharged into the fire line. It thus may be used 
as an auxiliary fire pump. In a similar manner, the 
fire pump can be used as a boiler feed pump. 

In addition to the above pumps and the chemical 
mixing tank of the water softening system, the pump 
room contains an air compressor for supplying air for 
various purposes throughout the refinery. This is an 
Ingersoll-Rand cross compound unit, one cylinder 8 by 
10 in., the other 1344 X 10, driven by an Electric Ma- 
chinery & Mfg. Co., 100-hp., 80-per cent power factor, 
2200-v. synchronous motor. Excitation for this motor is 
furnished by a separate motor-generator set located on 
the gallery above. 

The six boilers are well equipped with accessories 
and instruments for checking operation. For control 
of water level Copes feedwater regulators are provided. 
These regulators are fitted with the new type R. G. 
valves. In addition to the usual water columns for in- 
dicating the boiler water level, Combustion Engineering 
Co. water level indicators are installed on each boiler. 





VIEW FROM THE UPPER PART OF THE BOILER 
ROOM SHOWING THE FILTERS ON THE BALCONY 


FIG. 4. 
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FIG. 5. 


These are simple devices, making use of a float in an 
auxiliary water column, connected to an indicator in a 
gage glass placed below near the boiler room floor. Since 
this gage operates in cold water, the life of this glass 
is long and its convenient location is a great advantage. 


Boilers are fitted with Consolidated outside spring 


type safety valves, Elliott stop and check valves, and 
Yarway combination blowoff valves. 

The blowoff lines discharge into a blowoff tank lo- 
eated below ground outside the building. This tank 
discharges into the sewer and is maintained partly filled, 
by means of the discharge from the water jackets of the 
air compressor cylinders. This water, being quite warm, 
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GENERAL VIEW OF THE PUMP ROOM 


prevents sudden strains which might be imposed on the 
blowoff tank by the sudden entrance of the hot blow 
down water. 

Instrument equipment includes a Bailey boiler meter 
on each boiler, indicating aud recording steam flow, air 
flow, flue gas temperature and indicating the draft in 
the furnace. 

Additional instrument equipment is located on the 
main boiler gage board. Here indicating meters are 
provided for measuring, raw water pressure, treated 
water pressure, exhaust steam pressure, line steam pres- 
sure, filtered water pressure, feedwater pressure, air pres- 
sure, fuel oil pressure and fuel gas pressure. Other in- 
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FRONT ELEVATION OF BOILER PIPING 
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struments record line steam pressure, water flow and 
auxiliary steam flow. All steam is metered at the boiler 
house and again at the various points of use throughout 
the refinery. The recording meters on the boiler room 
gage board are Foxboro units and the indicating in- 
struments Crosby. 

All fuel oil, water and gas is metered and tempera- 
ture recorders are placed on the feedwater and fuel oil 
lines. 

All steam is sent to the refinery at 165 to 175 lb. 
pressure, which will give a minimum pressure at the end 
of the line of 150 lb. per sq. in. through 12-in. overhead 
lines. The plant is centrally located with respect to the 
refinery and distribution is effected with a minimum of 
pipe lines. The line leaves the boiler house in two direc- 
tions but connects to form a loop. 

The steam, of course, is used in the refinery plant 
for various purposes,—driving pumps, heating stills, ete. 
For those who are unfamiliar with the manner in which 
power is used in an oil refinery a brief description of the 
process may be of interest. Crude oil as may be known 
is'a mixture of hydrocarbons. The lighter hydrocar- 
bons, that is those containing fewer .atoms of carbon 
and hydrogen to the molecule, have a lower specific 
gravity and a lower boiling point than hydrocarbons of 
similar composition but whose molecules contain a 
greater number of atoms. If a mixture of hydrocarbons 
be heated in a suitable vessel, the lighter compounds 
begin to evaporate and volatilize while the heavier 
hydrocarbons remain as a liquid, due to their different 
boiling points.. The possibility of thus separating the 
lighter hydrocarbons—fractions—from the heavier ones 
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according to their different boiling points is the funda- 
mental principle in the technology of petroleum re- 
fining. 

In practice this distillation is accompanied by con- 
tinuously pumping the crude oil through tubular heaters 
into the bottom of fractionating columns where vapor- 
ization of the lighter fractions is accomplished by the 
assistance of the introduction of steam. The lighter 
fractions are then separated in the columns into gaso- 
line, kerosene, furnace oils and the like, while the heavy 
residue is either sold as fuel oil or charged to the pres- 
sure stills for the further production of gasolines and 
other light oils. The steam used in the distillation is 
exhaust steam from the pumps, so the major load on the 
boiler plant is to supply steam for pumping, tank heat- 
ing and process heating. 

In conclusion, it may be pointed out that this plant 
is well designed for the purpose it is intended to serve. 
The investment, it is apparent, has been kept down to a 
minimum while at the same time every precaution has 
been taken to insure reliability. With the use of certain 
refinement it is possible a slightly higher economy might 
be obtained but in a plant of this type, it is always a 
question as to whether the additional investment neces- 
sary for such refinement is justifiable. 

The plant was designed and constructed by the engi- 
neering and construction department of the Empire 
Companies at Bartlesville, Oklahoma, under the direc- 
tion of H. W. Camp. The East Chicago plant is under 
the supervision of E. H. Roy, to whom, and also Mr. 
Camp, we extend acknowledgments for codperation in 
making this article possible. 


Increasing Efficiency by Condenser Maintenance 


MetHops or FinpiIng AND STopPiING AIR 
AND WATER LEAKAGE AND REPLACING TUBES 


ORTUNATELY, condenser leakage tests for bad 

waters such as salt water and those high in chlorides 
are simple and comparatively easy to make. The better 
the circulation water the more difficult the determina- 
tion is but then leakage with waters of this kind is 
relatively unimportant. 

It is quite evident that this circulation water mixing 
with the condensate and being returned to the boiler, 
decreases the boiler feed makeup materially and will 
affect the boiler or feedwater analysis in proportion to 
its quantity and impurities. Water measurements and 
boiler room records are, therefore, of assistance in check- 
ing up on condenser performance and should be utilized 
for this purpose. 

Again a constant speed centrifugal hotwell pump 
capacity will depend upon the suction lift of the pump 
which is equal to the vacuum minus the head of water 
on the pump suction. In most installations the water 
level in the condenser hotwell can be read in the gage 
glass and as the vacuum is relatively constant the height 
of the water in the gage glass is proportional to the load. 
Some operators put a rubber band around the gage 
glass to mark the normal level at one or several loads. 
Excessive leakage will be the result in a higher water 
level for the same load. With variable speed hotwell 


pumps, the speed of the pump will be increased by 
excessive leakage but this is more difficult to detect 
without a tachometer. 


LocaTine LEAKS 


If the leakage is caused by the failure of one or two 
tubes, they can easily be located by emptying the water 
boxes of the condenser, taking off the manholes so that 
the tube ends are available and maintaining a slight 
vacuum in the steam space. Often the tube can be 
located by a hissing sound, by running a dampened 
hand over the tube ends quickly or by a candle. When 
maintaining a vacuum in the steam space while the tur- 
bine rotor is stationary, the turbine shaft should be 
packed so as to eliminate air leakage which may cause 
uneven expansion and distortion for a considerable 
period afterward and do damage if the turbine were 
started. 

If the leaks are numerous and small, the vacuum 
method is not entirely satisfactory and the best method 
is to fill the steam space of the condenser with water 
almost up to the last row of blades, if possible. Water 
will run out of the ends of the leaky tubes. This method 
also shows up the leaky packing and the ferrules on 
other leaky tubes can be tightened at the same time. 
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If not too numerous, defective tubes can be isolated by 
plugging the ends with long tapered wooden plugs 
driven in almost flush with the end of the ferrule. 
These tubes can be replaced later when convenient. 
Spring supported, or suspended condensers must be 
blocked up so as to support the unusual weight when 
the steam side of the condenser is filled with water. 
Excessive leakage from the water to the steam side 
of a condenser usually becomes evident to the operating 
crew before a great while, espcially if the increase is 
sudden, caused, for instance, by a split tube. Changes 
in the boiler water analysis, condensate pump per- 
formance and decrease in the amount of boiler feed 


FIG. 1. TOOL FOR REMOVING PACKING 
makeup are usually sufficient to tell a wide-awake oper- 
ator that something has gone amiss. Unfortunately, 
small leaks, or those that start gradually are not so 
easily detected. Commercial recording or indicating 
leakage meters have come into wide use of recent years 
and plants that do not have them usually make a prac- 
tice of taking samples of condensate once or twice or 
several times a day to have chemical tests made. 


Arr LEAKAGE 


Air leakage is not so easily detected nor are the leaks 
so easily found. Condenser joints, turbine casing, ex- 
haust connections, atmospheric relief valve, low-pressure 
turbine seal and piping are the most probable points of 
leakage although porous castings sometimes cause 
trouble, especially with high vacuums. Little air enters 
with the steam. 

Expansion, contraction and vibration loosen the 
bolts and heat softens the packing so that periodic in- 
spections are necessary. Constant check should be kept 
on air leakage and many plants are equipped with air 
meters, usually so piped that they can be cut in occa- 
sionally by the operator as a check on the air leakage. 
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FIG. 2. DRIVING TOOL FOR CONDENSER TUBES 








A tight condenser can be operated for a considerable 
length of time without showing an appreciable drop in 
vacuum. If, therefore, leakage is suspected it can be 
checked by closing the valve between the air removal 
apparatus and the condenser for a certain length of 
time, say 10 min., and noting the drop in vacuum. By 
comparing this with readings taken during the same 
length of time under different conditions, it is possible 
to get an indication of the relative air leakage. 

If after closing the valve the vacuum drops rapidly 
there is no need to continue the test. The valve should 
be opened again and the leaks located. -This is not 
‘ always easy, particularly without taking the condenser 
out of service. If the leak is a large one that has devel- 


“1See A.S.M.E. power test code on condenser leakage for 
details. 


ENGINEERING 


March 1, 1931 


oped suddenly, close inspection at the most obvious 
points of leakage, with a lighted candle may yield re- 
sults, although as a rule a candle is not of much service. 
The best method of checking air leakage while the equip- 
ment is in operation is to station an observer at the air 
pump discharge and then spray oil of peppermint 
around the places where air leakage is suspected, such 
as the low-pressure turbine gland, exhaust connections, 
expansion valves and joints. 


CoNDENSER JOINTS 
Condenser joints are made up in a number of differ- 
ent ways depending largely upon the manufacturer or 
individual preference of the customer. Standard prac- 


tice of one company is to make up condenser joints sub- 
ject to vacuum by bolting iron to iron, using no gasket 
but instead a generous coating of red lead. 

Other companies use 14-in. soft rubber or cloth in- 
serted rubber gasket cut the full width of the flange. . 
This type of gasket gives a tight joint but requires 
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FIG. 3. 


following up a time or two after being placed in service. 
Where this type of joint fails, the failure is almost 
always due to the joint not being properly tightened 
after the packing has had a chance to set. 

Perhaps the most widely used joint, both in marine 
and stationary practice is the heavy duck, 16 oz. is satis- 
factory, boiled linseed oil soaked in red lead. Like all 
gaskets subject to vacuum, they should be cut full flange 
width so that the bolts will keep them from being sucked 
in in case the joint should open. This type gasket is 
messy and, due to its flexibility, quite difficult to install. 
It has, however, the advantage of requiring no subse- 
quent tightening or follow up procedure. 


Parntine To Stop Air Leaks 

For quick starting, the most satisfactory method of 
minimizing air leaks is to paint all exposed surfaces such 
as joints and bolt heads with a heavy bitumastic paint. 
This paint is also useful for stopping up porous places 
in eastings and piping. Red lead and boiled linseed oil 
mixed with a suitable dryer will also answer the same 
purpose. It should be spread over the surface where 
needed, stippled into joints and crevices when the 
equipment is out of service and allowed to set a few 
hours before being subjected to a vacuum. 

Another method of locating air leaks is by means of 
the water test such as used for finding tube leakage. 
The steam space is filled with water as nearly up to the 
last row of turbine blades as possible. Leaks that occur 
should be marked with chalk and tightened until the 
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leaks stop. All piping under vacuum can be given the 
same test. 

Sometimes it is not practical to subject the shell and 
parts of the system to the water test. In this case, a 
compressed air test can be used. Usually 5 lb. gage pres- 
sure will be sufficient. Leaks can be readily located by 
going over the castings and piping with a soapsuds solu- 
tion which can be sprayed on with an atomizer or applied 
by hand with an ordinary paint brush. This is the most 
effective, in fact, the only satisfactory method of detect- 
ing porous castings and is more effective in locating 
leaks around valve stems. The water test often gives 
no indication of leakage at this point because the water 
swells the packing and stops the leak for the time 
being. 

After a condenser has been heated up either by a 
shortage of circulating water or after the atmospheric 
exhaust has opened, the joints should be gone over care- 
fully as expansion and contraction loosen bolts and 
soften packing. Temperature changes have the same 
effect on the low-pressure turbine casing. Low-pressure 
turbine seals should be kept in good condition with 
plenty of sealing water. The exhaust connection between 
the turbine and condenser is also a possible point of 
leakage because it is usually inaccessible and not easily 
reached for inspection. Low-pressure water connections 
and atmospheric relief valves are also points to be 
watched. All vacuum piping should be made up with 
full width gaskets as ring gaskets can be sucked in and 
leaks from this source are difficult to detect. 
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Tube packing dries out quickly when the condenser 
is out of service or operating noncondensing and after 
soaking the packing the ferrules should be gone over 
carefully before the unit is again put in service. Some 
engineers fill the steam side of the shell with water when 
the unit is out of service, in order to keep the tube 
packing from drying and to protect it from high tem- 
peratures in case the throttle valve leaked. The same 
thing can be done when operating the turbine non- 
condensing, although it is essential that the water be 
pure so as to avoid corrosion. 

When tubes must be removed, the packing can be 
removed with a tool built like Fig. 1, or with a packing 
hook as when removing the packing from a valve stem. 
The easier way, however, is to drive the tube back an 
inch or so with the tool shown in Fig. 2. The packing 
ean then be pulled out of one end and the tube driven 
back through the other stuffing-box. A patented tube 
puller, Fig. 3, has also been developed, this is a device 
that pulls both packing and tube at the same time. 

Expanded tubes are sometimes removed by cutting 
the tube just inside of the tube sheet either with a torch 
from the steam side or from the water side with an 
internal tube cutter with an expanding tool similar to 
tools used on boiler tubes. The easiest way, however, is 
to crush the tube with a hammer and chisel and drive 
it through from the opposite end. Before removing the 
old tube, a tube guide or small pipe should be inserted in 
the tube so that the new tube can be replaced without 
difficulty. 


MarTeriAts, High Errictency Over Wine RanGeE, ADJUSTMENT TO SERVICE, 


RESENT TRENDS of. steam turbine development 

are towards (a) the use of higher steam tempera- 
tures and pressures, (b) increased capacities at the 
various speeds and increased output from a single 
casing, (c) the employment of better materials for tur- 
bine parts and particularly for blading, (d) higher 
efficiency over a wide range of load, (e) adjustment of 
the turbine more closely to the particular requirements 
of service, and (f) the development of binary fluids for 
use in turbines. 


HigHrer TEMPERATURES AND PRESSURES 


Attention has recently been directed to studies of the 
effect of higher steam temperatures which conditions 
present. more difficult problems than pressure alone. 
Tensile strength and fatigue limits decrease rapidly at 
higher temperatures while the tendency towards that 
indefinite elongation known as ‘‘creep,’’ also increases. 

Certain designers have chosen this rate of creep as 
0.01 per cent per year, and this or a similar figure may 
be accepted as a standard rate for high temperatures. 

With this rate of creep and with materials now avail- 





*Professor of Mechanical Engineering, The Johns Hopkins 

ig gS Baltimore, Md. Abstract of a paper presented Feb. 

1931, before the Fifth Midwest Power Engineering Confer- 
ey Chicago, Ill. 


Binary Fiums Witt Leap to Greater Economies. By A. G. CHRIsTIE* 





able, turbines can be built for steam temperatures up to 
900 deg. F. with assurance of satisfactory operation, 
while units for 1000 deg. F. can be constructed with 
every hope of successful operation throughout their 
useful life. 

The application of higher steam temperatures will 
have a profound influence on future station design. 
Steam conditions in future stations will probably be 
standardized as follows: with no reheat 400 lb. per sq. 
in., 750 deg. F.; and 700 ib. per sq. in., 850 deg. F.; 
while with one stage of reheat, 1400 lb. per sq. in., 750 
deg. F. and 2000 to 2500 lb. per sq. in., 900 deg. F. In 
the latter case two stages of reheat may be used if high 
efficiency is desired. 


INCREASED CAPACITIES 


Use of turbines of large rated capacities results in 
several economic gains. Floor space per kw. decreases 
with increasing size as shown in Fig. 1. Steeple com- 
pounding has been introduced to provide a further 
saving in floor space. The weight per kw. decreases 
with increased ratings as indicated by Fig. 2. Figure 3 
shows that the efficiency also tends to increase with 
higher turbine capacities though at a lesser rate in the 
largest units. First cost per kw., in Fig. 4, also de- 
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creases with increased capacity. Economic justification 
for the trend towards higher capacities is evident from 
a consideration of these data. 

Single cylinder condensing units of 10,000 kw. at 
3600 r.p.m. have been built in this country. C. A. 
Parsons & Co. have single cylinder condensing units of 
15,000 kw. at 3600 r.p.m. in operation, one at Regina, 
Saskatchewan, Canada, and are offering similar turbines 
of 20,000 and 25,000 kw. with one casing. The largest 
unit at 1800 r.p.m. with a single cylinder has a capacity 
of 80,000 kw. 

Turbines can be built at 3600 r.p.m. up to 50,000 kw. 
in two tandem cylinders and up to 100,000 kw. when 
two low pressure cylinders in tandem are provided. 
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recognized, will lead to a wider use of large turbines at 
3600 r.p.m. 

Multicylinder units at 1800 r.p.m. have been built 
in tandem up to 160,000 kw. Such tandem compound 
units for large capacities will be used more extensively 
in the future. Triple tandem turbines up to 150,000 kw. 
at 1800 r.p.m. for 1200 lb. per sq. in. are under con- 
struction. Cross compound turbines with several gen- 
erators ranging up to 208,000 kw. are being used in 
increasing numbers. 


ImMPROVED MATERIALS 


Manufacture of shafts and turbine discs has been 
improved through better steel-foundry and forge-shop 


RATING THOUSANDS OF 


FLOOR SPACE OF UNIT~SQ.FT PER 1000 Kw. 
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CURVES SHOWING RELATIONS BETWEEN TURBINE CAPACITIES AND DIMENSIONS, HEAT CONSUMPTION 


AND OTHER FACTORS 


Fig. 1. Floor space required for single cylinder, 36000-r.p.m. 
turbine alternators and also for single cylinder, 1800-r.p.m. 
units. Fig. 2. Weights of single cylinder, 3600-r.p.m. turbine 
generators and of 1800-r.p.m. units. Fig 3. Average engine 
efficiency for the load point of best efficiency based on kilowatt 
output at the generator terminals. Curve A—Single cylinder 
turbines at 3600 r.p.m., for steam conditions up to 300 lb. per 
sq. in. gage, 600 deg. F., 28.5 in. vacuum. Curve B—1800 r.p.m. 
turbines for steam conditions up to 450 lb. per sq. in. gage, 750 
deg. F., 29 in. vacuum. Curve C—Non-condensing units for 
steam conditions up to 250 lb. per sq. in. gage, 550 deg., F., 
atmospheric pressure at exhaust. Fig 4. Prices for turbine 
generator units in the United States. Prices include bare tur- 
bine and generator without auxiliary generators or direct-con- 
nected exciters and are for units delivered and erected. Prices 
are for pressures up to 400 lb. per sq. in. gage, steam tempera- 
tures up to 725 deg. F. and when condensing, up to 29 in. 
vacuum. Curve A, 3600 r.p.m.—condensing units. Curve B, 
1800 r.p.m.—condensing units. Curve C, Small non-condensing 
sets. Fig. 5. Improvement in steam turbine performance, from 
data furnished by Allis-Chalmers Mfg. Co. Unit 1—25,000 kw. 
at 93 per cent power factor; 350 lb. per sq. in. gage, 675 deg. 
F., 29 in. vacuum, 2 stage bleeding. Installed 1923. Unit 2— 


These turbine capacities are beyond the limits of any 
3600-r.p.m. generators developed to date. These com- 
pound units have less weight than a unit of similar 
capacity at 1800 r.p.m., shafts are shorter and can start 
under high temperature conditions more rapidly. Effi- 
‘eiencies with the same blade speeds and same kilowatt 
rating are higher in the 3600-r.p.m. than in the 1800- 
r.p.m. units. These advantages, when more generally 


35,000: kw. at 93 per cent power factor; 350 lb. per sq. in. gage, 
675 deg. F., 29 in. vacuum, 2 stage bleeding. Installed 1925. 
Unit 3—50,000 kw. at 85 per cent power factor; 600 lb. per sq. 
in. gage, 725 deg. F., 29 in. vacuum, 4 stage bleeding. Installed 
1927. Unit 4—65,000 kw. at 85 per cent power factor; 600 Ib. 
per sq. in. age, 725 deg F, 29 in vacuum, reheat to 725 deg F., 
4 stage bleeding. Installed 1930. Unit 5—115,000 kw. at 95 per 
cent power factor, 625 lb. per sq. in. gage, 750 deg F., 29 in. 
vacuum, reheat to 750 deg. F., 4 stage bleeding. To be installed 
1931. Fig. 6. Fixed charges, annual operating costs and total 
annual costs for turbine-generator with varying use factors and 
steam costs plotted against various ratings. This reaction tur- 
bine has a last blade annulus of 57 sa. ft. Curve E, Annual fixed 
charges based on 17 per cent of the first cost of turbine-genera- 
tor installed and including piping and foundations. Curve F, 
Annual operating costs for various values of the product of use 
factor and costs per 1000 lb. of steam. Annual Operating Costs 
= Steam consumption in lb. per kw-hr. at given load as calcu- 
lated from assumed data + 1000 X 1.025 X cost of steam per 1000 
lb. X use factor, X 8760. Curve G, Total annual costs = Curve 
E + Curve F for each value of K. Curve M, Loci of minimum 
values of G for various values of K. 


practices, through internal inspection by means of bore 
holes, through vibrating the dises before assembly, and 
through careful static and dynamic balancing after 
completion. As a result of improvements in these prac- 
tices, troubles with such elements are steadily diminish- 
ing. 

Stainless steels at present seem best suited for long 
blades. 
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Moisture is difficult to remove from this low pressure 
steam. Different schemes such as drainage grooves, by- 
pass orifices, etc., have been tried, but the best results 
so far reported only indicate the removal of about 25 
per cent of the total moisture. 

Of the various blade materials tried under these 
conditions, properly heat-treated stainless steels and 
some nickel alloys seem best. Plating the edges of these 
blades with erosion resisting metals has been tried and 
heavy plating of chromium appears promising. Sprayed 
coatings of tantalum, sheaths of Hecla and other metals, 
coatings of stellite, and nitriding, also appear to resist 
erosion and are being further investigated. There is 
reason to expect that an erosion resisting blading may 
soon be developed. 

Much trouble has resulted from deposits on turbine 
blading and a technique has been developed to: remove 
this in stations where the deposits are troublesome. 
Purer makeup for boiler feedwater, less condenser leak- 
age, and drier steam from boiler drums to superheaters, 
will do much to overcome this trouble. 


IMPROVED EFFICIENCIES OvER WIDE Loap RANGE 


Gains in efficiency from improvements in the design 
will be comparatively small for any particular feature, 
but in ¢he aggregate may lead to substantial advances. 
Efficiencies of 82 to 85 per cent at the coupling are 
obtained on some American turbines while an efficiency 
of 87.7 per cent at the coupling is claimed for a 
European turbine of 85,000 kw. 

Recent designs provide for high efficiency in B.t.u. 
per kw-hr. over a wide range of load through the use 
of secondary, tertiary, and even quaternary inlet valves. 
This is shown in Fig. 5 where the heat consumption of 
the largest unit does not vary more than 100 B.t.u. per 
kw-hr. from 55,000 kw. to 115,000 kw. loads. The gov- 
ernor design becomes more complicated when such addi- 
tional admission valves must be controlled. Manufac- 
turers provide inherent excess capacity in many turbines 
so that full load can be maintained should boiler pres- 
sure drop below normal. But generators are designed 
with little spare capacity and if additional overload 
capacity is desired, this must be specified and paid for, 
or, the generator may be purchased for a lower power 
factor. 

Successful operation of the high pressure direct con- 
tact heaters at South Amboy Station may lead to a more 
extended use of this type. 

The last high pressure heater is frequently furnished 
with highly superheated steam. It is possible to design 
a counter current closed heater to take advantage of 
this superheat and thus raise the feedwater above the 
saturation temperature corresponding to the steam pres- 
sure in this heater. 

Warren Viessman and the writer showed in a recent 
paper* that, after a turbine has been fully loaded with 
all bleeders in service, still further gains in turbine 
capacity can be secured by cutting off bleeder heaters 
at the time of peak load. 

Reheating of steam is necessary with pressures of 
1200 lb. per sq. in. and above. Flue gas reheating is 
apparently gaining ground on account of the marked 





*“Low Cost Peak Load Capacity with Bleeder Turbines” by 
Warren Viessman and A. G. Christie. Metropolitan Section, 
A.S.M.E., January 8, 1931. Abstracted in Power Plant Engineer- 
ing, Feb. 15, 1931 issue. 
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improvement in station economy achieved by its use. 
Steam reheating is more convenient in certain stations 
but is less economical than gas reheating. The use of 
diphenyl-oxide for reheating purposes is being investi- 
gated and appears to have interesting possibilities. 

The use of hydrogen for generator cooling will prob- 
ably be the next improvement in turbo-generator con- 
struction. 


ADJUSTMENT OF TURBINE'TO SPECIFIC SERVICE 


The desire to reduce power costs by keeping station 
investment at a minimum, led to a study of turbine 
frames and their economic ratings as fixed by their 
probable use factor throughout their whole operating 
life, and by the cost of fuel. Figure 6, from a study 
by Francis Hodgkinson, of Westinghouse Electric & 
Manufacturing Co., shows that a casing may have an 
economical rating from a dollar standpoint ranging 
from 30,000 to 50,000 kw. depending upon the value of 
K, which is the product of use factor expressed as a 
decimal, and costs in dollars per 1000 lb. of steam. 

Excellent performance of the mercury boiler and 
turbo-generator plant at Hartford, Conn., has definitely 
established that combination as a commercial unit. 

The success of the mercury turbine will encourage 
attempts to develop processes to use other materials than 
mereury such as diphenyl, diphenyl-oxide, and zine 
ammoniate. 

One will ask, ‘‘What is the probable limiting per- 
formance to be expected of a steam turbine?’’ This has 
not yet been approached, and American economic con- 
ditions may never warrant the plant investment to 
achieve this ultimate end. Probably the best estimate 
of this limiting performance is that for a large plant 
with steam at 2500 lb. per sq. in. 1000 deg. F. having 
two stages of reheating to the same temperature, and 
with six stages of bleeder heating, leading to a station 
heat rate of about 9500 B.t.u. per kw-hr. of net output. 
Within the bounds of our present knowledge, this may 
be taken as the best performance to be expected of a 
steam turbine. 


Two OF THE MOsT important and widely used laws of 
thermodynamics dealing with gases were not discovered 
until comparatively modern times. The first stating 
that at constant temperatures the volume of a given 
weight of gas varies inversely: as the absolute pressure 
was discovered by Boyle in 1662 at the age of 35. This 
same law was discovered a few years later and inde- 
pendently by the Frenchman, Marriotte after whom it 
is also called at times. Boyle was born at Listmore, Ire- 
land, and attended Eton. He was a well known chemist 
and philosopher. 

The other law stating that at constant pressure the 
volume of a given weight of gas varies directly with the 
absolute temperature was discovered by Charles in 1787 
but was not made public until published by Gay-Lussac 
in 1802. For this reason, it is sometimes called Gay- 
Lussac’s Law, although he gave credit for its discovery 
to Charles. These two laws are sometimes combined to 
form the well known expression PV — T = a constant. 
Actual gases deviate somewhat from this equation and 
the term ‘‘perfect gas’’ is sometimes used to express the 
requirements of a gas that would conform exactly to 
these laws. 
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Pulverization and Boiler Performance 


RESUME OF THEORETICAL STUDIES AND AcTUAL TESTS AS AFFECTING DESIGN: :, 


or Punverizep CoAL Furnaces, MIuLs AND BOoILer. 


N THE last six years, during which time the use of 

pulverized coal in the operation of large boiler fur- 
naces has been greatly increased, the question has been 
repeatedly raised as to the relationship between the 
degree of pulverization and ‘boiler performance. In a 
general way, it seems to have been agreed that coarse 
pulverization results in unsatisfactory and incomplete 
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FIG. 1. BOILER EFFICIENCY AND CARBON IN REFUSE 
PLOTTED AGAINST DEGREE OF PULVERIZATION, BOILER 
NO. 17, CAHOKIA STATION 


combustion in the furnace, and that the finer the coal 
is ground the better the resulting furnace condition. 


THEORY OF PARTICLE SIZE 


Since the size of the coal particles affects nearly 
every phase of pulverized-fuel firing, the various steps 
in the process and their relation to particle size must be 
considered. 

Delivery of the fuel particles into and through the 
furnace is dependent upon the dust-bearing capacity 
of the air stream. For example, if the horizontal veloc- 
ity of gases in a furnace is 10 ft. per sec., then particles 
over a 50-mesh sieve, or larger than 0.006 in. diameter, 
will settle out to the furnace bottom. Thus there is at 
once a definite limitation to the size of particles, for the 
coal must be maintained in suspension while being 
burned. 

The burning process is effected in two steps: (1) 
the heating and ignition of the dust cloud, and (2) the 
subsequent combustion of the dust particles. 

The rate at which the dust cloud becomes heated to 
_ the ignition point depends upon these factors: 


*Chief Engineer of Power Plants, Union Electric Light & 
Power Co., St. Louis, Mo. Abstract of a paper presenter Feb. 
12, er before Fourth National Fuels Meeting, A.S.M.E., Chi- 
cago, lll. 


By E. H. Tenney* bs 


(1) The temperature of ignition source (i.e., the 
temperature of the combustion chamber) and the pusi- 
tion of the furnace heat-reflecting surfaces. 

(2) The temperature to which the air and particles 
are preheated before entéring the furnace. 

(3) The thermal capacity of the dust cloud—which 
accounts for greater or lesser temperature rise with 
addition of a given quantity of heat, and which is in- 
creased by excess air. 

(4) Rate at which heat is conducted to the interior 
of the particles, which Dr. Rosint connects with the time 
lag of ignition. 

(5) The opacity of the dust cloud, which increases 
its rate of radiant-heat absorption. 

Of these perhaps only the last two are asiillade on 
fineness. 

The combustion of the ignited particles requires a 
considerably longer time period than their ignition, and 
is therefore relatively more important in seeking high 
combustion intensity and consequent reduction of fur- 
nace size. The rate of combustion may be considered as 
dependent upon two factors: (1) the combustibility of 
the coal (or rapidity of its reaction with oxygen) which 
is generally higher for low-rank fuels of high reactivity, 
and (2) the rate of contact with oxygen at the interface 
between the dust particle and the air supply. 

The relation between furnace temperature and com- 
bustion time is shown for three finenesses. The surpris- 
ing result is that the higher the combustion chamber 
temperature the slower the combustion, i.e., the tempera- 
ture coefficient is negative. The explanation for this 
relation given by Dr. Fieldner is that coke formed from 
coal at higher temperatures is known to be less reactive 
than coke formed at lower temperatures, and in the pul- 
verized-fuel furnace the particles are first formed to 
coke during the combustion cycle. The higher-tempera- 
ture furnace consequently results in slower burning. 
The negative temperature coefficient is exactly opposite 
to the accepted opinion and should be substantiated, but 
if and when it is substantiated, then another reason 
exists, in addition to that of Dr. Rosin,t for lower fur- 
nace temperatures. 

Chemical reaction between oxygen and the dust par- 
ticle is so rapid that the rate of delivering the air supply 
to the particle is probably more important than the com- 
bustibility of the coal. This rate of oxygen reaction is 
dependent upon these factors: 

(1) The specific surface of the dust (ratio of the 
area of coal to its mass). 

(2) The proportion of air mixed with the dust and 
the manner in which it is supplied. 

(3) The temperature of combustion space, which 
also determines the rate of chemical reaction between 
the fuel and air. 

+Paper before International Conference on Fuels, Dr.-Ing. 


P. tan abstract in Power Plant Engineering, March 15, 1930, 
p. 
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(4) The relative motion between the dust and the 


air. 

One final factor in the subject of fineness of grind 
assumes considerable importance in practice, i.e., the 
effects of very coarse particles of slag ‘‘birdnesting’’ in 
the boiler generating tubes. Apparently results in com- 
mercial installations alone can establish the limitations . 


on this point. The fusing of the ash, the path of the 
gases through the furnace, and the furnace shape all 
have a bearing on results. The slagging tendency has 
had much to do with the limit of 1 to 2 per cent over 40 
mesh generally established by operators. On the other 
hand, recent developments in flame directions and in 
arrangement of boiler tubes to avoid birdnesting have 
been quite effective. Three methods may be used sep- 
arately or together: (1) wide spacing of lower generat- 
ing tubes to prevent slag bridging over and to chill to 
solidity the heavy particles of molten ash, (2) directing 
the flame toward the hearth in slag-tap furnaces so as 
to throw out the heavy particles which are then burned 
on the floor, and (3) the use of properly placed slag 
blowers. These devices as applied commercially must 
be watched for developments. : 

The problem of ‘‘what fineness of grind to design 
for’’ in a proposed installation is one which at present 
ean be solved only on the basis of what previous ex- 
perience indicates is desirable. In general, the furnace 
must be sufficiently large to permit complete combustion 
of the larger particles, or, conversely, the fineness need 
be no greater than furnace volume and burning time 
requires. Although the experimental work previously 
referred to suggests that these considerations would per- 
mit a wide range of fineness for different fuels and 
furnace temperatures, practice is in general uniform, 
with most installations working on about 65 per cent 
through 200 mesh, with over 40 mesh limited to 1 to 2 
per cent. Yet with this uniform fineness maximum heat 
liberations range from 12,000 B.t.u. per cu. ft. per hour 
to 50,000 in central-station practice and up to 100,000 
and higher in marine and locomotive practice. This 
represents a range in burning time from 3 sec. down to 
0.7 sec. for central-station practice, and fineness should 
vary accordingly. In other words, there are installa- 
tions where furnaces are either four times as large as 
theory indicates or coal is being ground to 200 mesh 
when less than 100 mesh might suffice. The problem 
quite apparently warrants further attention and study, 
both by designers and by operators. 


CaHoxia TESTS 


The problem as to what fineness to use in a plant 
already in operation usually becomes one of balancing 
costs of coal preparation against savings in boiler effi- 
ciency. The case of boiler economy versus preparation 
costs, was the subject of a number of tests which were 
made at Cahokia Station. 

A series of economy tests were made on No. 17 boiler 
unit, which is an 1801-hp. cold-bottom unit, fired from 
two 15,000 lb. per hour Simplex unit mills. It was 
found that at the normal rating of 300 per cent (fur- 
nace liberation of 20,000 B.t.u. per cu. ft. per hour) a 
wide range in fineness could not be fired because the 
mills, fans, and burner piping were designed for com- 
paratively fine coal and became choked with large quan- 
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tities of coarse coal. To permit a range of 45 to 75 per 
cent through 200 mesh, it was therefore necessary to 
operate at about 200 per cent rating, or 13,000 B.t.u. 
furnace-heat liberation. To this extent the tests are of 
more value for study than for practical use in establish- 
ing regular plant practice. The wide range of fineness, 
however, gave an interesting set of conditions to observe. 

Test results are plotted from a table in Fig. 1. A 
high CO, of 17 per cent (18 per cent excess air) was 
held throughout. This point was determined by smoke, 
the air adjustments being made to avoid unburned 
hydrocarbons. In this way all the loss due to incom- 
plete combustion was evident as unconsumed carbon in 



























































5 
4 epficigh Sy me 
ee 

¢ | 

o 

O3 ZA 

ra 

2 Net Garp 

i“ a : 

£2 = 

5 y, “4 

© // 

1 ts 
0 

* be ae 

E 

o "a 

) 2 5 

t 
& 2 Os “ 

¢ 

ro) 3 . 
aS hd 

4 ‘ 

40 45 50 55 60 65 70 75 
Per Cent Through 200 Mesh 
FIG. 2. PER CENT GAIN OR LOSS IN BOILER EFFICIENCY 


AND COAL PREPARATION COSTS PLOTTED AGAINST DE- 
GREE OF PULVERIZATION, BOILER NO. 17, CAHOKIA 
STATION 


Points boiler efficiency gain from upper curve Fig. 1. Loss 
due to extra coal-preparation costs shown as per cent of cost 
of coal and equated to equivalent per cent points of boiler 
efficiency. Lower curve subtracted from upper to give net 
— gain expressed in equivalent per cent points of boiler 
efficiency. 


flue dust or ashpit, which reaches 15.7 per cent and 7.0 
per cent respectively with the coarsest coal. 

There has previously been shown the relation be- 
tween particle size and gas velocity necessary for com- 
bustion in suspension. At the rating at which these 
tests were made, between 3 and 4 sec. are available for 
combustion and the flame travel is about 40 ft. or 10 to 
13 ft. a see. Particles between 40 and 50 mesh, there- 
fore, would tend to fall to the furnace bottom. This is 
borne out by the test data. 

The boiler efficiency, of course, summarizes all losses 
and, allowing for test inconsistencies the net result is 
shown by the upper curve, Fig. 1. There is no gain 
when the fineness exceeds 65 per cent through 200 mesh. 
The central curve in Fig. 2 represents the net gain and 
the best point of operation is at 57 per cent through 
200 mesh. 








300 


Combustion Conditions 


In 


Engines 


Cuart AIps IN INTERPRETING COMPRESSION 
AND EXPANSION CuRVES OF INTERNAL- 
ComBustTION ENGINE INDICATOR DIAGRAMS 


By Robertson Matthews 


OSSIBLY because of the smallness of the fuel bill 

of internal-combustion engines as compared with 
that of many steam power plants, the operator of such 
engines often has not been provided with certain useful 
instruments for directing the achievement of fuel 
economy as has the steam engineer. There may be a 
tendency also to consider internal-combustion engine 
operating conditions as more readily and definitely fixed. 

Apart from a pyrometer and a pressure-volume indi- 
eator, however, the internal-combustion engineer has 
nothing provided him to show what the combustion con- 
ditions may be under a prevailing short change of load, 
engine conditions or settings or of quality of fuel. In 
this situation, attempts have been made to obtain as 
much information as possible from the indicator card. 
Here, however, findings are open to criticism concerning 
accuraev. whence the indicator card becomes more of a 
comparator than instrument of precision. 

The ‘‘n’’ chart cannot correct for inaccuracies in 
indicator operation but it can both reduce errors often 
eredited to some methods of utilizing the indicator cards 
for comparing results and expedite such determinations. 
For example, assume that a set of cards have been ob- 
tained during a test which showed favorable fuel con- 
sumptions. Similar cards should again represent favor- 
able fuel consumptions; but is the eye or the planimeter 
or the point of cutoff sufficient guarantee of similarity? 

A further prompt check is possible. Does the pres- 
sure drop during expansion of the gases oceur at the 
same rate on these supposedly similar cards? This pres- 
sure drop is represented by the ‘‘slope’’ of the expansion 
curve, which mathematically is represented by the value 
of ‘‘n’’ in the equation PV" = a constant. 

With variable loads the areas of the cards will be 
different. The slope, however, of expasion lines that 
represent good combustion at normal load should be 


approached when the card areas are either somewhat: 


greater or somewhat less. Exceptions occur when loads 
are reached where the cylinder-wall cooling effect be- 
comes disproportionate to the heat from the fuel, which 
condition will increase the value of ‘‘n’’; and where the 
injection timing and the large amount of fuel injected 
creates late burning, which condition causes the value of 
‘‘n’’ to approach a value of one. 

Assume the pressure-volume indicator card has been 
divided lengthwise into eight equal parts. That is, the 
piston displacement has been divided into eight equal 
‘ parts. On oil engine cards, especially, conditions dur- 


ing the first eighth of the expansion line are likely to 
include considerable irregular combustion, hence this 
part of the expansion curve, in but few eases, will have 
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an exponent approaching anywhere near a constant 
value of ‘‘n’’; and we are badly in need of something 
more than an indicator card to yield interpretation of 
the expansion line conditions in that region. 

From piston positions 1 to 2, expansion conditions 
should be more stable in good engines. Hence, measure 
the absolute pressures at points 1 and 2. Then find the 
ratio of p, to p,. For example, say it is 1.75. Then 
with the volumetric ratio of known compression, say 14 
for this éxample, look for the intersection of the 1.75- 
line and the 14-line. This intersection lies at a point 
about two-thirds, or say 0.6, the distance between the 
1.1 and 1.2 curves, or ‘‘n’’ is approximately 1.16. This 
value of ‘‘n’’ shows combustion is not yet complete since 
with no combustion to add heat to the gases, the value 
of ‘‘n’’ would be nearer 1.3. From positions 1 to 2, 
the cylinder is colder than the gases and tends to cool 
them by some amount in addition to the amount of heat 
converted into work of expansion. 

Similar procedure applies to those portions of the 
curve lying between, say, division lines 3 and 5 and also 
that portion between division lines 5 and 7. Cards have 
been studied where ‘‘n’’ in the region 5 to 7 has ap- 
proached a value of 1. The corresponding fuel con- 
sumption was found to be much over 1 Ib. per br-hp-hr. 
This late burning might have been due to too late in- 
jection. The value of ‘‘n’’ for the compression curve 
can be found in like manner for such portions as give 
pressure ratios of such values as occur on the chart. 
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Electricity---What It Is and How It Acts 


Part XLVIII. Various Metuops or Stupyine CrYsTAL 


STRUCTURE BY X-RAY ANALYSIS. 


HE LAUE PHOTOGRAPHS referred to in a previ- 

ous chapter are due to the diffraction by the crystal 
of the so-called ‘‘white’’ or general radiation proceeding 
from an X-ray tube. It may be recalled from the dis- 
cussion of the production of X-rays‘ that the radiation 
proceeding from an ordinary X-ray tube consists, not of 
waves of a single frequency but of various frequencies. 
In fact, the radiation from such a tube consists of waves 
of every possible length from the longest X-rays known, 
down to a limit which is determined only by the voltage 
across the tube.? The radiation, thus, may be compared 
to ‘‘white light, for this we know is also composed of 
waves of all lengths. 

In examining this general radiation from an X-ray 
tube, however, it will be found that a single frequency 
predominates, just as in the visible spectrum of an in- 
candescent element certain frequencies predominate 
which serve to produce the line spectra of that element. 
And as in the ease of light, these line spectra serve to 
identify the element producing them, so in X-rays, the 
line spectra or single frequencies which are superim- 
posed upon the general radiation, serve to identify the 
element out of which the target in the X-ray tube is 
made. In other words, for every element, tungsten, 
platinum, ete., there are groups of wave lengths which 
are characteristic of that element. These groups are 
called the K, L, M and N series and represent the energy 
levels of the electrons in the atom as explained in a 
previous chapter.* The target of an X-ray tube emits 
wave lengths of a given one of its characteristic series 
with relatively large intensities when the voltage across 
the tube exceeds the quantum limit for the shortest 
waves of that series. The effect is as though the char- 
acteristic rays were superimposed on the ‘‘white’’ 
X-rays. 

These peculiarities of X-ray spectra have been util- 
ized by one or another of the various methods of X-ray 
crystal analysis. So far we have only considered the 
Laue method, but others have been developed which 
are more suitable for certain purposes. In the Laue 
method the effect of the entire general radiation is util- 
ized. In the powder method to be discussed later, only 
one of the characteristic wave lengths is employed. In 
another only the limiting (the shortest) wave lengths are 
used. 

*All rights reserved. 

1part XXVII, September 1, 1929. Page 963. 

2This limiting wave length Lo may be calculated at once 
from the voltage across the aes” ny the quantum equation, 


Ei e 
Planck’s constant, 6.55 X 10-27 erg./sec. 
the velocity of light in vacuum, 3 X 1019 cm. per 
sec. 
= the potential across the tube in absolute electro- 
magnetic units, = volts x 108. 
= the charge on the electron in absolute electromag- 


netic units, = 1.591 X 10-20 a.e.m.u. 
Since e, h, and ¢ are all constants, the equation may be written, 
Lo = 1.234 X 10-4 Ee-1 
in which EB = the potential across the tube in volts. 


383Part XXVII, September 1, 1929. See Fig. 6. 


By A. W. KRAMER 


In the Laue method, when the erystal is placed in 
the path of ‘‘white’’ X-rays it will in general diffract 
some of the X-rays for no matter what plane of atoms 
in the crystal may be inclined to the beam, there will 
be some wave lengths present which will require just 
that grazing angle of incidence for diffraction from that 
family of planes. In other words, for any value of d 
and © in the equation, 

mL=—2dsin® 
which was referred to in the preceding article there 
will be a wave length in the range of wave lengths pres- 
ent in the incident beam which will be diffracted and 
thus give evidence of that value of d and ®. 

Since the atoms have orderly arrangements in all 
three dimensions of space it follows that diffraction of 
X-rays will occur from many families of atomic planes 
at once, each family picking out the wave length which 
it can diffract at the angle at which it finds itself. This 
is shown diagrammatically in Fig. 1, which is a curve 
representing the distribution of wave lengths in a dif- 
fractent beam of X-rays. The curve, as will be noted, 
is characterized by high, sharp peaks, these peaks repre- 
senting the wave lengths most effectively reflected from 
the planes in the erystal. 

In the Laue photographs, these peaks appear as spots 
of light which arrange themselves in the form of a 
pattern around the central primary beam. The crystal 
is mounted so that one of its faces is perpendicular or 
nearly perpendicular to the direction of the incident 
primary beam. This setting is accomplished by direct 
observation of the faces of the crystal by ordinary 
erystallographie methods. This makes it possible to cal- 
culate at once the angle of grazing incidence between the 
incident beam and any atomic plane which may be as- 
sumed to exist in the erystai. In this way each spot on 
the photograph may be referred directly to the family 
of planes which give rise to it. By careful measurement 
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DIFFRACTION OF “WHITE” X-RAYS BY A SINGLE 
CRYSTAL 
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of the angles between the crystal and the spots in the 
photograph, the atomic planes can be determined and a 
model of the crystal may be constructed. 

By this method, the arrangement and spacing of 
atoms in various substances have been determined with 
great accuracy. 

In the Laue methods, as stated above, a beam of 
‘‘white’’ or polychromatic X-rays is used, and the spots 
produced are due to the relation existing between certain 
wave lengths of X-rays and the angles of certain of the 
atomic ‘planes. 

It is evident, therefore, that a similar result could 
be obtained if, instead of ‘‘white’’ X-rays, a monochro- 
matic ray is used and the crystal slowly rotated. This 
is the method devised by Sir Wm. Bragg and is known 


FIG. 2. A TYPICAL “LAUE METHOD” PHOTOGRAPH. THIS 
IS THE LAUE DIAGRAM FOR MAGNESIUM OXIDE 


as the Bragg method. The apparatus involved is shown 
in the diagram, Fig. 3. 

Rays from an X-ray tube enclosed in a lead chamber 
pass through a selective screen, which passes only waves 
of a definite frequency and the monochromatic ray thus 
produced falls on a crystal. The latter is so mounted 
that it can be rotated through any angle. Upon so 
rotating the crystal, the intensity of the refracted beam 
which enters the irrigation chamber varies, disclosing 
the angles at which the greatest refraction takes place. 

Another method using monochromatic X-rays is the 
so-called ‘‘powder’’ method developed independently by 
Hull, Debye and Scherrer. This method was devised 
largely in order to investigate materials which ordi- 
narily are not obtainable in the form of single crystals 
large enough to adapt them to the Laue or Bragg 
method. This method utilizes crystals which have been 
crushed to such a fine powder that the fragments have 
random or chaotic orientation. 

Such a powder requires no rotation for, since every 
atomic plane is present in every possible orientation, 
‘ there must be some individuals from each family of 
planes which are oriented at the correct angle to diffract 
the monochromatic X-ray beam. If the volume of 
powder used is large enough and the fragments are 
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MONOCHROMATIC X-RAYS: 





POLYCHROMATIC X-RAYS 


IONIZATION CHAMBER 


THE X-RAY SPECTROMETER AS USED IN THE 
BRAGG METHOD OF CRYSTAL ANALYSIS 
Polychromatic X-rays emitted by the tube are passed 
through a screen to produce a monochromatic beam which is 
diffracted by the crystal into the ionization chamber. 


FIG. 3. 


sufficiently small, there will be for any given family of 
planes, many individuals correctly oriented so that the 
combined effect for any one plane is much the same as 
might be expected from a large single crystal having 
the same orientation. Experimentally it is found that 
if the powder is fine enough so that it will pass through 
about 200-mesh bolting cloth and that it is sufficient 
if it will fill a cylindrical container about 34 mm. in 
diameter and about 10 mm. long, that is a volume of 
about 5 cu. mm. 

With this method which is used to a considerable 
extent, since every atomic plane in the powdered crystal 
has some representation at the correct angle for dif- 
fraction the whole diffraction pattern may be photo- 
graphed simultaneously. 

In Fig. 4 are shown the three methods of erystal 
analysis together with the type of photograph produced 
by each method. In the first method (the Laue method) 
the pattern consists of spots arranged in concentric 
circles around the central primary beam. The spot pro- 


METHOD OF PRODUCTION TYPE OF PHOTOGRAPH 
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1- CRYSTAL IS MOUNTED 





2~CRYSTAL 1S POWDERED 

















3-CRYSTAL 1S ROTATED 


FIG. 4. THREE METHODS OF PRODUCING CRYSTALLO- 
GRAMS 


1. The Laue method using a single crystal and a polychro- 
matic X-ray. 2. The powder method utilizing monochromatic 
X-rays. 3. The method in which the crystal is rotated. 





POWER PLANT 


March 1, 1931 


duced by the central primary beam is often rendered 
less intense by interposing screens between the plate 
and the beam. 

The second method (the powder method) produces 
a series of concentric rings. Since these rings are the 
same throughout the whole of their circumference, only 
a small section is needed for purposes of analysis, hence, 
the photograph is made usually on a narrow strip of 
film and the resulting pattern looks very much like the 





















































FIG. 5. THE ATOMIC STRUCTURE OF SODIUM CHLORIDE 


ordinary line spectra produced by the ordinary spectro- 
scope. The third method, utilizing the rotating crystal, 
produces a series of long and short lines arranged in 
parallel rows. 

So much for the methods by which the crystal struc- 
ture of various substances are investigated. We need 
not follow the intricate patterns produced by these 
methods nor the still more complicated mathematical 
analyses to which they give rise. The details of crystal 
structure analysis by X-rays is a subject in itself on 
which many books have been written and we need not 
concern ourselves here with more than a statement of 
the principle. It is needless to say that these methods 
have been of tremendous importance and today we 
know with a fair degree of assurance the actual arrange- 
ment of the atoms in many substances. Thus, the so- 
dium chloride structure is that shown in Fig. 4. In this 
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FIG. 6. FACE CENTERED 
CUBIC LATTICE 


FIG 7. BODY CENTERED 
CUBIC LATTICE 


diagram, the white centered circles represent sodium 
(Na) atoms and the black centered circles chlorine (Cl) 
atoms or vice versa. Each atom of one kind is com- 
pletely surrounded by six atoms of the other kind which 
mark the points of an octahedron with the first atom 
at the center. This arrangement is known as the simple 
cubic lattice and is one of the most common. It is 
found most frequently in highly polar* compounds. It 


4A polar compound is one that may ionize when dissolved or 
fused. In general, all inorganic acids, bases, and salts belong 
to this group in which the atoms are supposed to be held by 
electrostatic union. 
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should be noted that each atom is related in exactly the 
same way to six atoms of the other kind. It thus ap- 
pears that no particular sodium atom is joined to any 
particular chlorine atom to form a molecule of sodium 
chloride. In our consideration of conduction in liquids,° 
we learned that the normal sodium with 11 external 
electrons has an electropositive valence of 1 and the 
normal chlorine atom an electronegative valence of 1; 
hence, it follows that these two atoms have an ‘affinity 
for each other and together they form a neutral molecule 
of sodium chloride (NaCl). In a crystal, since each 
atom is completely surrounded by six atoms of the other 
kind, it is unreasonable to say that any one of those 
six combines with the first to form a molecule rather 
than any of the remaining five. Insofar as a crystal 
is concerned, the idea of the molecule does not hold, that 
is erystals are composed of atoms in various combina- 
tions, not of molecules. 


FIG. 8. THE ATOMIC STRUCTURE OF THE DIAMOND 

Another type of crystal structure is shown in Fig. 6. 
This is known as the face centered cubic lattice of which 
the structure of copper, silver, gold, aluminum, nickel 
and platinum is typical. With this arrangement, in 
addition to the atoms forming the corners of a cube, 
there is an atom centered in each of the six faces of 
the cube. 

Still another lattice type, shown in Fig. 7, is known 
as the body centered cubic lattice and is represented by 
iron, chromium, tungsten, ete. Other lattice structures 
are more complex—the diamond for instance consists of 
carbon atoms arranged as shown in Fig. 8. 

In a similar manner, the atomic arrangements of 
many substances have been reconstructed and the knowl- 
edge so gained is becoming of increasing importance in 
many fields, particularly that of metallurgy. 


5Chapter VII. 


HEAD SHAFT is the term for the first receiver of 
power from the prime mover—engine or turbine. It 
transmits the entire load. Jack shafts are intermediate 
to transmit power from a head shaft to line shaft or 
between line shafts when the distance apart or condi- 
tions are such that a single belt span will not work well. 
Line shafts are general distributors of power to jack 
shafts and machines. Counter shafts control speed and 
direction of the driven machines, usually by step cone 
pulleys and by clutch pulleys with direct and crossed 
belts. 


IT Is UNNECESSARY to enumerate the advantages of in- 
surance as a protection feature or inspection service be- 
cause the wide-spread news of boiler insurance shows 
that its advantages are fully appreciated by the majority 
of engineers. It would pay many of them, however, 
to look a little further into other forms of insurance as 
the advantages of boiler insurance apply equally well 
to other equipment in the plant. 
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Program of Varied Interest at A. I. E. E. Meeting 


Over 1500 ExLectricaL ENGINEERS ATTEND WINTER 
Meeting or A.I.E.E. ar New York, JANUARY 26-30 


S HAS BEEN the custom for many years, the 
winter convention of the American Institute of 
Electrical Engineers was held in New York at the En- 
gineering Societies Building the last week in January. 
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DIAGRAM OF EMPIRE STATE BUILDING SUBSTATION 
CONNECTIONS 


It was a week of varied interest for those attending, 
the technical papers ranging from those having to do 
with the control of automobile traffic by photocells to 
those dealing with the revision of magnetic circuit units. 
In addition to the technical sessions, there were many 
. interesting inspection trips to various points and proj- 
ects of interest and purely entertainment and social 
features were not lacking. The meeting was exception- 
ally well attended, over 1500 having registered. 


The annual winter meeting of the Institute is an 
educational course in itself and while it is true the 
technical papers presented there are available to the 
membership as a whole, it is to be regretted that all 
members of the Institute cannot be present at this meet- 
ing to absorb the spirit in which the meeting is held. 
It is true that only a small portion of the total number 
of papers presented at a meeting can be adequately 
digested or even generally understood by the majority 
of engineers attending, yet it should be something of 
an inspiration to any electrical engineer to contemplate 
the breadth and scope of the field in which the electrical 
engineer of today is engaged. 

The quantity of highly valuable technical informa- 
tion released at such a meeting is truly enormous. At 
the meeting just past, for instance, 52 separate papers 
were presented at the ten sessions constituting the tech- 
nical part of the program, an average of 5.2 papers per 
session. When it is considered that the average length 
of a session is approximately 21% hr., it gives each paper 
a total time of slightly less than a half hour for presen- 
tation and discussion and this certainly is not much. 
It is to be regretted that the discussions at these meet- 
ings must be so limited, for often it is in the spontaneous 
discussion to which the papers give rise that the greatest 
interest of these meetings lies. Each year it seems, be- 
cause of the steadily increasing number of papers pre- 
sented, the actual presentation becomes more and more 
a matter of routine and the opportunity for discussion 
becomes less and less. 

The meeting was formally opened Monday afternoon, 
January 26, with an address by the president, W. S. 
Lee. Mr. Lee, among other things, stressed the duty of 
the engineer to acquaint the general public with his 
work and to exert his efforts to see that authentic in- 
formation in regard to public projects is broadcast. He 
called attention to the danger of government ownership 
of power -projects and cited Muscle Shoals as an ex- 
ample of unwarranted waste of public funds and gross 
inefficiency. The total cost of the Muscle Shoals devel- 
opment to date, Mr. Lee said, was $47,000,000 and the 
development as planned is only about half complete. 
When completed, the plant will not be worth $30,000,000. 
Today it has a total primary horsepower capacity of 
100,000. Here then is a 100,000-hp. plant worth at the 
most $30,000,000 for which over $47,000,000 has already 
been expended and although it is 15 yr. since -it was 
started, no contracts have been made and today is earn- 
ing nothing. 

Conditions such as these, said Mr. Lee, should serve 
as a warning against the government undertaking the 
development of the St. Lawrence River power project. 
At the present time, it is impossible to transmit power 
to New York from the St. Lawrence on a basis to com- 
pete with economical steam plant operation. 

Mr. Lee’s address was followed by a symposium on 
telegraphy. Because of the attention given radio and 
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telephone it might seem that telegraphy had been left 
behind and that it was subject to little further develop- 
ment. A consideration of the papers presented at this 
session, however, serves to show that this is not so. 
Telegraphy shows no signs of age. It is true that in the 
first 20 yr. of its existence as an art, under the influence 
of such geniuses as Lord Kelvin, telegraphy became a 
highly perfected art and so it was not until recent years 
when new materials and new principles came into exist- 
ence that further development was possible. 

Today, due to the introduction of such materials as 
Permalloy and devices such as the vacuum tube amplifier 
telegraphic communication both submarine and land 
line, has been speeded up tremendously. This was made 
evident in a paper, describing the Newfoundland-Azores 
High Speed Duplex Cable, by J. W. Milnor and G. A. 
Randall, both of the Research Department of the West- 
ern Union Telegraph Co. This cable is unique in that 
it consists of a combination of non-loaded and loaded 
eable, the latter being tapered throughout certain por- 
tions. By means of this arrangement, it has been 
possible to secure duplex or two-way operation at a 
speed of 1400 letters per minute in each direction. In 
a companion paper, Mr. Milnor discussed the influence 
of interference on submarine cable telegraphy. 

Another paper of interest at this session was one by 
F, B. Bramhall of the Western Union Telegraph Co. 
describing a telegraph transmission testing machine. 
With this extremely versatile instrument, time intervals 
of one ten thousandth of a second in the opening and 
elosing of electrical circuits are graphically recorded 
without resort to photographic means. 

The two remaining papers presented at this session 
were one by Wm. B. Blanton of the Western Union de- 
scribing a printing telegraph concentrator and one by 
R. E. Pierce of the A. T. & T. Co. on ‘‘Modern Practices 
in Private Wire Telegraph Service.”’ 

An interesting point brought out in the discussion 
of the Milnor-Randall paper, by E. R. Shute, was the 
reason for the demand for quick cable service. There 
is a demand for one minute service. Many brokers, it 
appears, make a living because of the slight difference 
in price between the same stock on two sides of the 
Atlantic. 

In discussing the printing telegraph concentrator, 
Mr. Hobart Mason of the Western Union stated that 
the usual time involved in answering calls from cus- 
tomers was 3 seconds while for branch offices it was 6 
seconds. This is better than average telephone practice. 


INDUCTIVE COORDINATION 


On Tuesday, in the morning, a group of papers was 
presented all of which were concerned with the codrdina- 


tion of power and telephone plant. Aside from the 
purely technical interest which the papers in this group 
exhibited, was the human aspect of the task involved. 
This aspect of the work was covered, first in an intro- 
duetory statement by R. F. Pack, vice-president and 
general manager of the Northern States Power Co. and 
former president of the N.K.L.A., and later in a closing 
statement by Bancroft Gherardi, vice-president and 
chief engineer of the American Telephone and Telegraph 
Co. Previous to 1921, disputes of a very serious nature 
were constantly occurring between the Bell Telephone 
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Companies and the power companies, the former claim- 
ing that the rapid construction of transmission lines by 
the latter was seriously interfering with telephone ser- 
vice. The power companies felt that they also had a 
duty to serve the public and resented the attempts of 
the Bell Companies to interfere with their growth and 
progress. Often these disputes brought them into court. 

In 1921, however, a group of power men met with a 
group of Bell Telephone men and under the neutral 
chairmanship of Owen D. Young was formed a per- 
manent committee which has since been known as the 
Joint General Committee of the National Electrie Light 
Association and the Bell Telephone Systems. Without 
going into detail as regards the sub-committees formed, 
it may be stated here that this was the beginning of a 
coordinated effort to settle the mutual differences be- 
tween the two groups of systems in a scientific and 
systematic manner, out of court. From an inductive 
interference committee, it developed into an inductive 


‘eodrdination committee, and today the codrdination is 


no longer a problem but only a routine day to day job 
of cooperatively continuing research work. The whole 
matter is a most excellent example of intelligent human 
cooperative effort in solving what seemed at one time 
an impossible problem. 


Papers presented at this session were largely state- 
ments of progress in the technical aspects of this work. 
There was one outlining trends in telephone and power 
practice as affecting codrdination by W. H. Harrison 
of the A. T. & T. and A. E. Silver of the Electric Bond 
& Share Co. There were two papers dealing with re- 
search on various types of induction, and finally there 
was one on the codperative work in the joint use of 
poles. 


Circuit BrReaKER THEORY SUBJECT TO CONTROVERSY 


From an interest standpoint, the most notable session 
of the meeting was the one on Protective Devices on 
Tuesday afternoon, for it was here that the question of 
circuit breaker theory came up for discussion. The 
question of circuit breaker design has been an active one 
in recent years, particularly since the announcement of 
the Deion principle two years ago. At this session D. C. 
Prince and W. F. Skeats, of the General Electric Co., 
presented a paper describing the theory and construc- 
tion of an oil blast cireuit breaker. This breaker, ac- 
cording to the authors of the paper, owed its efficiency 
to the action of a scavenging blast of oil which is driven 
by gas pressure from an are and which displaces the 
are in the space between the electrodes of another break. 
The theory upon which this breaker operates was 
claimed by the authors to be an alternative principle 
as differing from the deionizing action in which the are 
products are swept away by the scavenging action of an 
oil blast. Tests of this breaker at Philo, Ohio, referred 
to by the authors, showed that this breaker was mate- 
rially more effective in clearing short circuits than was 
the ordinary oil circuit breaker with plain butt contacts. 
In the discussion, Dr. Slepian, of the Westinghouse Co., 
took violent exception to the principles discussed in this 
paper and criticized the authors for describing the 
action in a very unscientific manner. His claim was that 
the principle presented by the authors was incorrect and 
that if the breaker was as effective as the authors claimed 
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it to be then its action was due to the deionizing prin- 
ciple and not to the oil blast principle discussed in the 
paper. In explaining the action of the breaker, the 
authors endeavored to show in detail what happened 
within 10 micro-seconds after the contacts began to 
separate. This, Dr. Slepian claimed, was unimportant ; 
what was important, he claimed, was what happened in 
the one or two micro-seconds after the break. 

Philip Sporn also discussed this paper but his 
discussion did not partake of the critical attitude that 
Dr. Slepian’s took. His discussion was largely an ex- 
tension of the description of the tests at Philo and 
stated that the modern circuit breaker, regardless of 
the principle of its operation, will break as high as 
1,700,000 kv-a. In the rebuttal by the authors, there 
was not time to answer all of Dr. Slepian’s questions 
nor to reply to his charges. The authors stated that 
there might be a difference of opinion as to the principle 
upon which the breaker operated but the principle 
feature of importance at the present time was that the 
breaker was extremely effective. 

In addition to the paper by Prince and Skeats, there 
were two other papers dealing with the same breakers, 
one by Philip Sporn and H. P. St. Clair, describing the 
Philo tests in detail, and another by R. M. Spurck and 
H. T. Strang, describing field tests. 


KNOWLEDGE OF LIGHTNING PHENOMENA GROWING 


Additional data was added to the steadily growing 
store of information on lightning arrester action by 
K. B. McEachron and E. J. Wade of the General Elec- 
tric Co. They described the theory of field tests on 
Thyrite lightning arresters using artificial lightning of 
1,500,000 v. 

Another paper, concerned with lightning phenomena, 
was one by J. J. Torok, describing an experimental 
lightning protector for insulators. This device operates 
upon the principle that excessive potentials will set up 
an are in a confining chamber; the are then is extin- 
guished by a deionizing effect in a brief period of time 
thus clearing the system of a fault. 

On Wednesday morning, the session was given over 
to a discussion of power transmission. This included 
papers dealing with traveling waves on transmission 
systems, impulse tests on substations, lightning investi- 
gations on wood pole transmission lines, lightning ex- 
periences on the 132-kv. lines of the American Gas and 
Electric Co., and finally, one on the attenuation and 
reflections of traveling waves. An interesting fact in 
the discussion of these papers was that brought out by 
E. C. Williams of the Public Service Co. of Northern 
Illinois, in regard to the effectiveness of wood pole lines. 
He stated that his company had had a number of flash- 
overs on their 40-ft. wood poles without a single case of 
60 cycle follow-up. The Public Service Co. of Northern 
Illinois, he said, had in service some 90 mi. of wood pole 
line and for voltages up to 56 kv. the results have been 
very gratifying. Another angle not ordinarily thought 
of in connection with lightning consideration, was con- 
tributed by F. W. Peek and was to the effect that we 
now had evidence of cases of natural lightning which 
approached the voltages produced in the laboratory. 

A session on Industrial Power Applications, held on 
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Thursday morning, January 29, was of interest to those 
concerned with the operation and design of industrial 
plants. While there was not quite as much interest in 
this session as there should have been, the fact that it 
was in the program was encouraging for it is a step in 
the proper direction. The generation of current with 
which most of the meetings are concerned is only one 
side of the picture. There are quite as many problems 
in the use and application of this power after it reaches 
its destination as there are in its generation.. There 
were five papers submitted at this session, ranging all 
the way from the use of electron tubes in industry to 
the design and application of synchronous motors to 
meet special requirements. 

One paper on Automatic Regulators in Industries 
was of great interest. Automatic regulators are well 
known in generating stations but their use in the in- 
dustries has been somewhat limited until within recent 
years. Today there are available a number of different 
regulators having wide fields of application. In the 
discussion of this paper, R. G. Stanwick, of the Turbine 
Engineering Dept. of the General Electric Co., cited a 
case of a 4000-kw. turbine used for emergency operation 
only which normally was stopped and cold, but was 
arranged to come up to speed and carry load automati- 
cally by the opening of an oil circuit breaker. On actual 
test, this machine, from the time the first indication 
was given to the time that it was carrying full load, 
was thirteen seconds. The machine was up to full speed 
in five seconds. 

In discussing the paper by W. J. McClain on Elec- 
trical Distribution Systems for Industrial Plants, G. S. 
Merril, of the General Electric Lamp Works, at Nela 
Park, called attention to the importance of maintaining 
proper voltages on the lighting systems in factories. It 
seems there is a wide variation of voltage in most indus- 
trial plants, ranging all the way from 68 to 135 v. In 
one plant which he cited, a plant using 115-v. lamps, 
the minimum voltage was 68 and the maximum 93. 
Another incident which he cited which provoked con- 
siderable amusement among the members of the 
audience, was that tests made the day before in the En- 
gineering Societies Building indicated that lamps made 
for 120 v. were being operated on circuits of 113 v. 
The light loss in this case was 20 per cent and it in- 
volved a socket loss of some $2 a year. 

Thursday afternoon was given up to two simultane. 
ous sessions, one dealing with papers on electric welding 
and the other on electric transportation. The latter 
included papers on the Lackawanna Suburban electrifi- 
cation and on the design of the overhead system for 
the Cleveland Union Terminal. 

The transverse Fisher detector car, developed by the 
late Elmer Sperry, was described by Harcourt C. Drake. 


SEssSION ON REsEARCH 

As usual, the session on Research was well attended 
and included papers of a wide variety of interest. The 
session on Research at the winter meeting would never 
be complete without a contribution by Professor White- 
head of Johns Hopkins University, and at this meeting 
he presented the second part of his study on the Con- 
ductivity of Insulating Oils. For many years, Dr. 
Whitehead and his associates at Johns-Hopkins have 
done notable work in the investigation of the funda- 
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mental properties of insulating materials and his pres- 
exit contribution is a valuable addition to the great mass 
of material which is already available. 

A paper on the Control of Traffic by Light Beams 
excited considerable interest. This was presented by 
R. C. Hitcheock of the Westinghouse Co. and described 
two experimental installations now in operation in Wil- 
kinsburg, Pa. The object of this traffic controller is to 
keep the signal green on the major streets and to give 
the green signal to the minor street only when requested. 
The minor street vehicle can always get the green signal 
after a short wait while the major street receives green 
light for as much extra time as the minor street permits. 

Two papers at this session dealt with problems of 
current collection on alternators. In one of these papers 
it was brought out that brushes operating in an at- 
mosphere of hydrogen are subject to considerably de- 
ereased life. This life can, however, be lengthened 
somewhat by certain conditions of operation and these 
conditions were discussed. It was pointed out that the 
suecess of hydrogen cooled synchronous equipment de- 
pends largely upon the solution of the brush problem. 

The convention was concluded on- Friday afternoon 
with a series of papers on Electrical Machinery. This 
session included papers on mercury are rectifier re- 
search, motor design, effective transient voltages on 
transformer design and heat losses in turbine generators. 

Always an important part of the Mid-winter Con- 
vention is the presentation of the Edison medal. This 
year the medal was awarded to Dr. Frank Conrad of 
the Westinghouse Electric and Mfg. Co. for his contri- 
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bution to the development of radio. The presentation 
of the medal was made by William S. Lee, president of 
the A.I.E.E., and was preceded by an address by Pro- 
fessor C. F. Scott, in which he enumerated the achieve- 
ments of Dr. Conrad. The presentation of the Edison 
medal was followed by a lecture and demonstration by 
Karl Taylor Compton, president of the Massachusetts 
Institute of Technology, on the subject of the Electron. 
Dr. Compton began with a historical discussion of the 
electron and illustrated the high spots in the develop- 
ment of the electronic theory by a number of interesting 
and sometimes beautiful experiments. 

Other features of the week’s program included in- 
spection trips to many points of interest in and around 
New York City and, of course, the usual social and 
entertainment features. The inspection trip which 
proved most popular was one to the new Empire State 
Building, during which some two hundred members 
were given the privilege of ascending to the top of the 
world’s tallest building. This inspection trip was of in- 
terest not only because of the immense height of the 
building but also because of the unusual electrical sys- 
tem which it contains. As is growing to be the custom 
in buildings of this type, vertical alternating current 
networks are used. The 13,800-v. cables are brought 
directly to transformer substations on the basement, 
41st and 84th floors. From these substations a low volt- 
age network extends to all the intermediate floors in 
the building. This design reduces tremendously the 
investment in copper required and also makes for 
greater simplicity of design. 


High Temperature Metals for the Power Plant 


Factors AFFECTING CREEP, STRENGTH, DuctiLity, Fatigue AND OTHER CHARACTERISTICS OF METAL 


at High TEMPERATURES IN Boizers, PIPING, 


QUIPMENT to be covered from the high tempera- 

ture standpoint, of course, is the boiler, the steam 
headers, piping, valves, fittings, turbine, ete. Acces- 
sories, naturally, have to be taken care of, but they 
ordinarily do not get steam at such temperatures or 
pressures. 

As stated, ultimate pressures of 2500 and even 3500 
lb. per sq. in. are asked for. Pressures up to and in- 
cluding 1500 Ib. per sq. in. may be said to have become 
quite well established; however, pressure is not the 
serious matter that it might seem to be, since from the 
engineering standpoint, one needs only to increase 
strength in his design as he increases his pressure. This 
is arrived at through the use either of a stronger mate- 
rial or by increasing the thickness. 

Not only does a steel with a tensile strength of 70,000 
lb. per sq. in. at ordinary temperature give only 35,000 
lb. per sq. in. when tested at 1000 deg. F., but during 
the past ten years it further has become known that 
steels under continued stress and temperature, as, of 
course, occurs in pipe lines of a modern plant, has a 
considerably lower relation of long time or available 


*Crane Co., Chicago, Ill. Abstract of a paper delivered Feb. 
11, 1931, before the Fifth Midwest Power Engineering Confer- 
ence, Chicago, Ill., at luncheon under auspices of American 
Institute of Mining & Metallurgical Engineers. 


VALVES AND TuRBINES. By H. W. Sprine* 
strength to the original tensile strength at room tem- 
perature than was shown in the former short time 
method of testing. This latest method of testing, known 
as the ‘‘flow’’ or ‘‘creep’’ testing method, has gotten us 
pretty close to the actual truth as to the pressures and 
temperatures which metals will stand in continued 
service. Reports in considerable abundance on both the 
short-time and the long-time systems of testing have 
been published during late years, and most of you know 
of the existence of the Joint Research Committee of the 
A.S.M.E. and A.S.T.M. on The Effect of Temperature 
Upon Metals. 


THe ‘‘FLow’’ or ‘‘CrEEP’’ SITUATION 


Tests show that above the strain hardening or so- 
called equi-cohesive temperature there is no such thing 
as ‘‘creep limit,’’ creep constantly going on at some 
rate or other, more rapidly with higher temperatures 
and more rapidly with increased stress. The rate may 
be so slow that it will take many thousands of years to 
give a perceptible elongation, and at temperatures below 
the strain hardening limit, stretch or elongation of the 
steel, this constituting ‘‘eold’’ work, necessitates a 
greater stress or load to keep the steel deforming. 

Another interesting thing is that even at favorable 
temperatures for creep, large grain-sized material has 





POWER PLANT 


308 


greater resistance to creep than the same material with 
reduced grain size, whether such reduction in size is 
caused by mechanical working, such as rolling, forging, 
ete., or by heat-treatment, annealing, tempering. 


StreNcTH Versus Excess DuctTILity 


Naturally, the engineer cannot get 100 per cent in 
all characteristics on the same job. It long has been 
. known that, with any steel, the higher the tensile 
strength and elastic limit, the lower the accompanying 
elongation and reduction of area, i.e. the ductility. 


Creep CHARACTERISTICS OF Cast STEEL VERSUS ROLLED 
or ForGcep STEEL 


With reference to effect of grain size in the matter of 
creep, there is a sort of corollary. Since larger grain 
sized steel is more resistant to creep than steel of small 
grain size, and since working a metal in forging or roll- 
ing reduces the grain size, then castings, which of course 
are neither forged or hot worked, should be more creep 
resistant than forged or rolled steel of the same com- 
position. Our own tests reported two years ago show 
this to be a fact. Castings are stiffer than forgings at 
high temperatures and also at low temperatures. 

Not only is this so,at creep-encouraging tempera- 
tures, but also at ordinary or, at least, considerably lower 
temperatures. The conclusion must be that the forged 
steel with its smaller grain and higher ductility is not 
as stiff as cast steel. While the temperatures are not 
high enough to bring it into the ‘‘flow’’ classification, it 
appears that, whether cold or at the higher tempera- 
tures, the finer grain and a grain of a metal which has 
been worked as in rolling or forging so that the resist- 
ance to deformation of the original grains has been 
broken down, deform more eer that is, at lower 
stresses. 


A RatTIONAL ENGINEERING VIEW oF ‘‘FLOW’’ OR 
‘*CREEP’’ 


Until recent times the engineer considered steel gen- 
erally as having a tensile strength of 60,000 lb. per sq. 
in. with yield point of 30,000 lb. per sq. in. or more. 
Later, from short-time high-temperature tests, he real- 
ized that the 1000 deg. F. (540 deg. C.), say, the tensile 
strength is only approximately one-half; i.e. 30,000 lb. 
per sq. in. and the yield point 15,000 lb. per sq. in. Now 
that it is admitted that at that same 1000 deg. F. (540 
deg. C.), steel will ‘‘flow’’ or ‘‘creep’’ under a stress of 
only 3000 lb. per sq. in., he naturally is troubled. 

The facts are that the stretch or elongation at stresses 
above the elastic limit and the very slow flow which 
occurs at much lower stresses over a long time, are far 
different. From short-time high-temperature tests, it 
will be noted that at 1000 deg. F. (540 deg. C.), 
the tensile strength and yield point are approximately 
30,000 and 15,000 lb. per sq. in., respectively. The flow- 
producing stress of 3000 lb. per sq. in. reported on this 
material as giving 0.0000005 in. per inch per hour flow 
(1 per cent in two years) brings about an extremely 
slow distortion, which, so far as bringing about any early 
rupture of the material is concerned, is practically neg- 
ligible. To bring about rupture in a short period of 
time, the stress would have to be increased to somewhere 
near the short-time yield point, where the steel under 
observation would start visibly to elongate; but it would 
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require stresses near to the short-time tensile strength 
to bring about rupture within any comparatively short 
time. 

As shown in the figures obtained through careful 
tests in long-time testing equipment, a certain amount of 
flow is produced even with rather low loads, and in a 
general way, the rate of flow is proportional to the 
amount of load. <A rate of flow of 0.000001 in. per hour 
per inch of length of specimen is equivalent approx- 
imately to 0.01 in. per inch per year, or 1 per cent 
stretch. This can be, and we believe should be, consid- 
ered largely as distortion. There is no danger of rup- 
ture for a long period of time unless for some reason 
flow is seriously localized through overheating at. some 
point where it is not detected, as, for example, in a 
boiler or superheater-tube. 

Of course, these tests here given are of much shorter 
duration than the time required of similar materials in 
service. The table given indicates that little or no 
deterioration has occurred during the period of testing 


TABLE SHOWING SHORT-TIME TESTS ON CAST STEEL 
SPECIMENS PREVIOUSLY TESTED IN FLOW’ 
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since test specimens which had been subjected to a 
period of temperature and flow gave practically the same 
tensile properties as duplicate specimens, which had had 
no previous testing. Deterioration should not be ex- 
pected, unless through oxidation, which can be fairly 
well prevented. 

FaTIGue OF METALS 


Apparently, at temperatures of 750 deg. F. or over, 
ie., temperatures of operation of the modern steam 
plant, fatigue has lost most of its importance as a factor. 
Therefore it generally is considered that fatigue and 
creep factors are opposites and that one decreases as the 
other assumes importance. 

CorROSION 


In addition, the question of corrosion, embrittlement, 
or other corroding condition must be looked out for. 
Naturally, metals must be used which are not eaten 
away, which in effect would be to reduce the metal thick- 
ness, and therefore the strength of the structure. 


BolLer SHELL, PrpIne AND PRESSURE CONTAINERS 

Boiler shell, headers, piping and, to a certain extent, 
valve bodies, are parts of the equipment which can be 
allowed to breathe or weave about somewhat and in gen- 
eral they quite easily can be built with sufficiently thick 
wall to give strength for the purpose designed. On the 
other hand, the interior or working parts of the valve, 
consisting of the seating arrangements which have to fit 
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tightly to close the valve satisfactorily, and parts of the 
steam turbines which use the steam, have to have and 
maintain for the period of operation particularly nice 
fit and adjustment. 

The boiler shell, headers and the piping are made of 
carbon steel, these carrying steam at temperatures not 
higher than the specified 850 to 1000 deg. F. With the 
still higher pressures which are contemplated and the 
full 1000 deg. F. steam, metals of better physical prop- 
erties than carbon steel are being considered. 

New AND More SeExvicEABLE MATERIALS 

New steels are evaluated in prospective way by their 
higher physical properties cold and in the laboratory at 
higher temperatures up to 1600 or 1800 deg. F’., or more. 
Their coefficients of expansion, resistance to oxidation 
and corrosion, their availability, workability or ease of 
preparation, reasonable cost, etc., also have to be con- 
sidered. : 
VALVES 

Closure of a valve must be perfect if steam, gas or 
other fluid is to be prevented from leaking through the 
valve. 

The seating metal chosen, therefore, and its accurate 
manufacture and fit in the valve, is a most important 
matter since the tightness of seat may be considered the 
lift of the valve. Brass, monel metal, nickel, nickel 
alloys, stainless steels, and some harder alloys, are used 
—depending upon the service desired. The corrosive 
influences spoken of before, the hardness, coefficient of 
expansion and several other qualities, must be taken into 
consideration in selecting metal for service in seats. 

In general, seats of cast materials seize and tear each 
other less than forged or rolled metals; metals of high 
hardness less than those of low hardness; metals of some- 
what different hardness less than those of approximately 
equivalent hardness and dissimilar metals probably less 
than seats of like metals. These considerations are ex- 
plained mostly on the theory that the same metals have 
the same type and ordinarily much the same size of 
grain, thus giving rubbing surfaces with like projections 
and interstices which facilitate grabbing or interlocking 
of erystals. 

NitRALLOY—A New Seating METAL 


How much of a factor in resisting seizing and scor- 
ing, ‘‘hardness’’ of the material is, is not definitely 
known; though, other things being equal, hardness is 
quite a factor. The extremely hard, case-hardened car- 
bon steel with 700 Brinell makes a good seating metal 
so far as this one matter of ‘‘seizing’’ or tearing is con- 
cerned, but it is not non-corrosive, and a valve seat 
which rusts. under ordinary conditions of moisture, of 
course, is impractical. A comparatively new seating 
metal, Nitralloy, has appeared. Nitralloy is a forgeable 
steel containing small proportions of chemical elements 
which cause the surface of the alloy to become glass hard 
when heated to 900 or 1000 deg. F. for a period of hours 
in a stream of dry ammonia gas. This case or coating, 
which usually is from ten thousandths to thirty thou- 
sandths inches thick, depending upon the length of 
‘‘nitriding’’ treatment, is non-corrosive under ordinary 
cireumstances, does not seize or tear and has the peculiar 
and happy advantage of becoming smoother as it wears. 
Nitralloy is giving quite satisfactory results in steam 
service. 
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Modern Ice Plantin Kansas City 


N THE ACCOMPANYING photograph is shown an 
I unusually good picture of a modern ice plant, show- 
ing not only the machinery, motors, control, ete., but also 
the freezing tanks. This plant, which is that of the City 
Ice Co. at Kansas City, Mo., reflects modern develop- 
ment in refrigerating engineering to a high degree. A 
striking feature is its cleanliness and roomy atmosphere. 
An abundance of daylight illuminates every nook and 
corner of the plant, making inspection convenient, thus 
contributing to the upkeep of the plant. Cleanliness in 
a plant is an important factor; it pays to keep a plant 
in clean, orderly condition. A corner filled with filth 





VIEW IN THE PLANT OF THE CITY ICE CoO., 
KANSAS CITY, MO. 


and trash invites and receives more of the same. Greasy 
and ill-kept floors will get into such chronic state of 
deterioration that everyone who comes along will take 
pleasure in adding to the general muss. There is very 
little chance for dirt accumulating in the plant shown 
here. 

In the center are the two main York ammonia com- 
pressors driven by 75-hp. synchronous motors and a 
smaller ammonia compressor used as a spare unit and 
driven by a 25-hp. induction motor. In the immediate 
foreground are two Pennsylvania air compressors driven 
by 40-hp. induction motors. At the left along the wall 
are two 16-kw. motor-generator sets for exciting the 
synchronous motors and the control switchboard is in 
the background. 

The switchboard and all driving motors were fur- 
nished by the General Electric Co. 


GREATEST STRENGTH of leather is found in the flesh 
side. Splitting leather into three layers, laboratory tests 
have shown that 17 per cent is in the grain split, 33 per 
cent in the center split and 50 per cent in the flesh split. 
As the grain side gives better grip on the pulley and the 
outer side of the belt takes more stress and bending, 
practice of running the grain side next the pulley gives 
best durability. 

MANY ENGINEERS will pay a much higher price for a 
piece of equipment because its efficiency is a per cent or 
two above the next and then let it run at low efficiency 
through lax operating methods. You can buy efficient 
machines but they won’t operate themselves. 
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Power Saved in Industrial Plant 
by Remodeling for Motor Drive 
and Centralized Control Operation 


By L. 





THE OLD AND— 
42-YR. OLD CORLISS DROVE SHAFTS AND BELTING 


ODAY many plants are considering the problem of 

most economical power distribution, utilizing equip- 
ment already on hand. Much production machinery is 
in such good condition that the investment for replace- 
ment is unwarranted, yet it is desirable to put the drive 
on a more efficient basis. Present business conditions de- 
mand greater efficiency, higher speed and such changes 
as will produce those results. 


How Mucxu Power? 


In our plant, after long use of a girder type Corliss 
engine, with 290-ft. line shaft, counter shafts and belt 
drives, a complete change was required. As a first step, 
a field survey was made, taking the indicated power of 
the engine when runfiing idle, when driving the line 
_ Shaft, the line plus counter shafts, various machines 
idle and when working. In this way, friction load and 
useful power were determined, also the engine power 
used by each machine when belt driven. 


A. Corwin 





THE NEW 
METERS AND SIGNALS GIVE CENTRALIZED CONTROL 


- 


With this survey compicted, the next step was to de- 
termine the size motor to be used for each machine and 
how best to connect the motor. 


Motor EquiIPpMENT 


In many instances, the machines were of old type, 
unsuited for direct drive, yet new machines would not 
reduce labor of operation or increase output. Some 
were speeded up as much as 20 per cent. Some were 
direct connected, others fitted with Texrope drives; those 
which were obsolete were replaced. All were equipped 
with push-button control located for convenience of the 
operator to avoid lost time in starting and stopping. 

No fixed rule was followed as to make of motor, 
equipment being chosen to fit the particular require- 
ments of each machine. Standard motors were used, 
but selected according to performance as guaranteed by 
the maker, taking account of starting and running 
torque, current, regulation and other characteristics. 
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FIG. 3. A. FAN MOTOR AND POWER SUPPLY. B. FAN AND 
FREQUENCY CHANGER CONTROL PANELS 


All motors had ball or roller bearings so that they 
could be placed in any operating position without re- 
gard to lubrication requirements, also with a view to 
reduced friction load. 

Motor starting equipment was standardized, the I—C 
type being selected, for ease of access in making repairs 
and convenience in carrying spare parts. 

Motors were figured at 5 to 7 per cent overload, even 
with heavy starting torque, so as to get good loading 
on average running. As a result, a power factor of 


83 per cent for the system was attained without the use - 


of static condensers or synchronous motors for power 
factor correction. 


OPERATION CONTROL 


Installation of distributing cabinets, Fig. 3A, was 
an important detail in feeder service. Feeders were so 
run that in case of breakdown of any one, some other 
could be used as an auxiliary thus giving continuous 
service. 


FIG. 4. AIR COMPRESSOR AR- 

RANGEMENT AND CONTROLS FOR 

UNLOADING AND AUTOMATIC 
STARTING OF BOOSTER UNIT 
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As far as possible, all electrical equipment was under 
full automatic control. Sturtevant fans in the main 
heating system were rebuilt from engine drive for motor 
drive and put under automatic and temperature control 
of a Mercoid unit. For the rest of the heating system 


_ the heating units were also put under Mercoid control 


and outlying coils were regulated by thermostats. 

Where old production machines were considered not 
worth revamping for motor drive, new equipment was 
purchased with drive of the 7200-r.p.m. type. This re- 
quired frequency of 120, so a frequency changer, 60 to 
120, was installed in the power plant, for supervision, 
the operation being controlled by a man in the factory 
who operates the high-frequency-driven machines so that 
the frequency changer will run only when needed. 
There is an emergency disconnect switch in the power 
plant for use in case of emergency or trouble with the 
frequency changer. The controls for heating fans and 
frequency changer are shown in Fig. 3B. 

Current to various departments is metered to deter- 
mine cost of power for production processes. Recording 
watt-hour meters and gages are installed in the chief 
engineer’s office so that, as load varies, he or his assist- 
ants may govern steam pressures and generator opera- 
tion to meet conditions. Electric signals to colored 
lamps are transmitted to boiler and turbine room oper- 
ators, no audible signals being used, as operators are 
required to be working at their stations to maintain 
highest possible efficiency. 

Complete outfit of instruments gives a picture of the 
power and heat use at all points in the plant so that 
centralized control from this office is attained. 


Motor CaRE 

Cleaning of motors is given great care, due to dust 
conditions in a woodworking plant and the fact that 
motors are not totally enclosed. Air lines are installed 
to serve motors within a given area by means of a short 
length of hose, making it easy to clean motors fre- 
quently. Each day, all of the 168 motors, ranging from 
¥% up to 40 hp., are given a cleaning. 

For exhaust fan equipment, handling dust and 
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refuse, across-the-line starters are used, of 30 hp. capac- 
ity, starting and stopping being by remote control from 
the power plant, with signal pilot lights to assure the 
operator of proper working. Primarily, this was done 
to acquire immediate load at starting periods for syn- 
chronizing generators and to give complete early relief 
of load when closing down. 

Unquestionably, the engineer usually finds produc- 
tion of compressed air expensive. Often equipment is 
bought too large with a view to future needs, or require- 
ments may be underestimated so that compressors are 
overloaded all the time with resultant high upkeep costs. 

For this plant, the problem was solved by purchas- 
ing two compressors of identical rating, Figs. 4 and 5, 


DUPLICATE AIR COM- 
PRESSORS 


FIG. 5. 


FIG. 6. 10-HP. MOTOR FOR 
SANDER DRIVE 


FIG. 7. 15-HP. DRIVE FOR 
DOUBLE PLANER 


each being for 90 ¢.f.m. and driven by a 15-hp. slip 
ring motor. The No. 2 unit is under manual control 
with unloader and runs continuously. Number 1 is full 
automatic. It starts when pressure in the receiver falls 
to 5 lb. below normal, raises pressure back to normal 
and runs so long as demand is greater than the capacity 
of No. 2 unit. When no longer needed, it shuts down. 
This gives a spare machine to fall back on in case of 
accident to either one, so that shut down of one or several 
departments can be avoided, even though full normal 
pressure is not maintained. 

This equipment cost is less than for a single machine 
and drive of the same total capacity which would lack 
the flexibility and reliability of the present system. Air 
is furnished on 24-hr. service by the combination equip- 
ment. It has operated without failure for over 3 yr. 

Entire change over to electrical equipment and motor 
drive was made without shutting down any machine 
during working hours. First of all, cabinets and main 
feeders were installed, then distribution lines to motor 
positions and starting equipment. Meantime the new 
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generating plant was finished so that electric power was 
available. Whenever a machine was out of work for a 
time, its motor was set, wired up and connected for driv- 
ing. Machines which could not be so handled were 
motorized in overtime after factory working hours. 

As a result of the changes, friction load of 43 per 
cent has been turned into available power. Economy of 
the new steam plant resulted in further gain in steam 
consumption and cost of operation, so that a total saving 
of 60 per cent was made. 

Indicative of savings made, a 2-hp. motor drove a 
heavy band saw which before had a 7-hp. belt drive. 
Figure 6 is a 3-phase motor drive for a heavy duty 
sander, 10-hp. at 220 v. and 60 cycles, replacing a 17-hp. 





belt equipment. Drive for a double-knife planer is. 
shown in Fig. 7, a 15-hp. motor in place of the former 
32-hp. belt drive. 

This again proves that it pays to overhaul and re- 
model and to take advantage of the improvements pro- 
vided by makers of engineering equipment. 


Compressed Air in the Industrial 
Plant 


Use or compressed air in spraying operations finds 


application in many industrial processes. Instead of 
mixing color with cement or painting the cement after 
it has hardened, it is now being colored by dampening 
it with a stream of water, then blowing thereon with a 
suitable spray gun a cement-like powder of any de- 
sired color. The powder combines with the water and 
adheres to the rough surface forming a permanent coat- 
ing that is also waterproof. 

Material for heat insulating or sound proofing build- 
ings is now being applied with a special spray gun. 
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PORTABLE APPARATUS FOR PAINT SPRAYING 


In this process, bits of water paper and cloth of the 
size of confetti mixed with a solution of silicate of soda 
or water glass, which is a syrupy fluid forming the 
binder, after being sprayed on a surface and becoming 
dry forms a hard, permanent glass-like surface. Air for 
feeding the loose flakes to the gun is supplied by a small 
blower while a compressor furnishes the air for intro- 
ducing the liquid binder and for syraying the mixture 
on the surfaces to be treated. The thousands of air cells 
contained in the fibrous mass cause it to possess excel- 
lent insulating and sound proofing properties. 

Compressed air is now used to clean and lubricate 
duets for the reception of electric cables. A high-pres- 
sure soapstone gun will thus prepare conduits having 
an average length of 400 ft., forcing through them about 
15 lb. of material for each 100 ft. of duct in 10 min. 
Spraying of atomized metal upon other metals and ma- 
terials is also done by compressed-air guns. Concrete 
ean be thus coated with molten tin, zine or lead, while 
such metals as aluminum can be applied in the form of 
a spray to other metals. 

Painting in industrial processes is now being accom- 
plished by means of spray guns. Formerly oil and gas 
pipelines were given protective paint applications by 
manual use of brushes. Work of this kind formerly per- 
formed by from 30 to 35 men is now done in the same 
time, with the aid of compressed air and the apparatus 
shown above, by nine men and a considerable saving 
is secured in the amount of paint used. The apparatus 
is carried on skids so that the entire rig may be easily 
mounted on the contractor’s motor truck. 


Protective Grounding of 
Electrical Systems 


By O. H. HenscHen 


ACCEPTED codes specify that ground conductors shall 
be of copper or other non-corroding metal, if practicable 
without joint or splice, and shall carry no automatic 
cutout except in a. connection from equipment where its 
operation will result in the automatic disconnection from 
all sources of energy of the circuit leads connected to 
equipment so grounded. 

In the case of three-wire, direct-current distribution 
systems, the ground connection shall be made on the 
neutral at one or more supply stations but not at in- 
dividual services or within buildings served. In two- 
wire systems, the ground connection shall be made on 
one-wire at one station only. 

Alternating-current distribution system ground con- 
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nections shall be made at the building service or near 
the transformer or transformers, either by direct ground 
connection through water piping system or artificial 
ground or by the use of a general system ground wire. 

In single-phase, three-wire systems, B, the ground 
connection shall be on the neutral conductor and in 
single-phase, two-wire systems, A, on the neutral point 
or on either conductor. 

Where three-phase, three-wire, delta-connected sys- 
tems, E, are employed, the ground connection shall be 
made on one phase conductor or on the neutral point of 
one phase. Such ground connection should be made, 
however, to that point of the system which will enable 
making connection to water pipe rather than to an 
artificial ground. 

In three-phase, three or four-wire systems, star con- 
nected, F, the ground connection shall be made at the 
point common to all phases. 

The ground conductor, or conductors, shall have a 
combined current carrying capacity sufficient to insure 
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the continued effectiveness of the ground connection un- 
der conditions of excess current, caused by accidental 
grounding of any normally ungrounded conductor of 
the circuit. No individual ground conductor for elec- 
trical circuits shall have current carrying capacity less 
than that of a No. 6 copper wire, except that for addi- 
tional grounds after the first ground on any circuit, 
smaller ground wires may be employed, provided they 
have a conductance equal to that of No. 10 copper wire. 

Ground conductors for a three-wire, direct-current 
system, B, shall have a combined current carrying capac- 
ity not smaller than the neutral conductor to which 
they are attached, except that the capacity need be no 
greater than that of the largest feeder of the same sys- 
tem. 

For alternating-current systems, the ground conduc- 
tors shall have a combined current-carrying capacity 
not less than one fifth that of the conductor to which 
they are attached, except that they need have a con- 
ductance no greater than that of No. 0 copper wire. 

Ground wires for conduit shall have a conductance 
at least equivalent to No. 10 copper wire, where the 
largest wire contained is Ne. 0 copper wire, or less. A 
ground wire of a conductance at least equivalent to a 
No. 4 copper wire shall be used where the largest wire 
contained is larger than No. 0 copper wire. 
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Rio Grande Station 
Burns Natural Gas 


New Power PLANT oF THE Ev Paso EueEc- 
tric Co. Has GENERATING CAPACITY OF 
43,750 Kw. In Two Units anp Two 1525- 
Hp., 450 Ls., 750 Dee. Stirtinc BorLers 


ATURAL GAS from New Mexico will be used for 

fuel in the new Rio Grande station of the El Paso 
Electric Co. located on the Rio Grande River about 4 
miles upstream from the old station. Total generating 
capacity of the new station consists of one new 25,000- 
kw. turbo-generator and one 18,750-kw. unit moved from 
the old plant, giving a total capacity of 43,750-kw. Both 
generators have direct connected exciters and the tur- 
bines exhaust respectively to 24,750 and 25,000 sq. ft. 
surface condensers. 

Steam is generated in two 1525-hp.,°450-Ib. boilers 
with a capacity of 184,500 lb. of steam per hour. Boilers 
are complete with water-cooled walls, totaling 1249 sq. 
ft. tubular air heater and superheaters giving a final 
steam temperature of 750 deg. F. Condensing cooling 
water is at a premium in this country and the plant is 
located where the main drainage canal of the irrigation 
system joins the river. On occasions of extremely low 
water, the plant is arranged so that condenser discharge 
will flow up stream and join the fresh water coming into 
the system. 

Station auxiliaries are all designed for motor drive 
with the exception of one steam driven boiler-feed and 
fuel-oil pump and the spare exciter set which is dual- 
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EXTERIOR VIEW OF NEW RIO GRANDE STATION 


load in 20 sec., can be operated by a push button on the 
switchboard. Feedwater is heated in three stages in- 
cluding one high-pressure closed heater, one deaerating 
heater and a low-pressure closed heater while a two-unit 
single-effect evaporator supplies boiler feed make-up. 
Boiler furnaces are equipped with combination na- 
tural gas and fuel oil burners. Forced draft for each 
boiler is supplied by one fan with inlet for volume con- 
trol and driven by constant speed induction motor. Each 
boiler is also provided with a movable inlet induced 
draft fan direct connected to two constant speed induc- 
tion motors to take care of different load conditions. 
Main units generate 13,300-v., 3-phase, 60-cycle 
which, for transmission purposes, is stepped up to 66,000 
v. through a bank of three 12,500-kv-a. single-phase 
transformers. The auxiliary system is normally fed 
through a 3-phase, 2500-kv-a. 13,800/2300-v. transformer 
and in emergencies by a 2300-v. house transformer. All 
auxiliary motors of over 50 hp. are fed direct from the 
2300-v. circuits and the smaller motors from the 460-v. 
system which in turn is supplied by two 300-kv-a. 
2300/460-v. 3 phase transformers. Full voltage starting 
motors are used throughout the plant. Station lighting 


drive. 


A 2000-kw. house generator, designed to take full 


is supplied from two 100-kv-a. single-phase transformers. 








Principal Equipment in the Rio Grande Station 


Engineers .... 

Stone and Webster Engineering Corp. 
Present capacity 43,750 kw. 
Ultimate capacity 3 
Location 
Service Central Station 


BOILER ROOM 


2 Babcock & Wilcox Co. 1525-hp., 450- 
lb. Stirling Class XXIV boilers with 
. capacity of 184,500 lb. of steam per 


r. 
Babcock & Wilcox Co. inverted con- 
vection superheaters to give a total 
steam temperature of 750 deg. 

Fuller Lehigh Co. water-cooled fur- 
naces: Front wall, 240 sq. ft.; rear 
— 499 sq. ft.; both side walls, 510 
sq. ft. 

B. F. Sturtevant Co. 75,000-c.f.m., 
forced draft fans with inlet vane 
volume control, each driven by con- 
stant-speed induction motor. 

F. Sturtevant Co. 130,000-c.f.m. in- 
let vane control induced draft fans, 
each fan driven by 2 constant-speed 
induction motors. 

Ingersoll-Rand Co. 800-g.p.m. boiler 
feed pumps, one driven by a 500-hp. 
motor, the other by a 369-hp. non- 
condensing turbine. 

Quimby Pump Co. 35-g.p.m. fuel oil 
pumps. 

Whitlock Coil Pipe Co. closed type 
fuel oil heaters, each designed to heat 


600 lb. per min. of fuel oil from 90 to 
290 deg. F. 

Pittsburgh-Des Moines Steel Co. 
10,000- bbi. steel fuel oil storage tank. 
International Filter Co. 15,820-gal. 
per hr. water filter. 

Alphons Custodis Chimney Const. Co. 
superimposed concrete stacks, 7 ft. in 
dia. by 50 ft. high. 

Leeds & Northrup Co. combustion 
control. 


TURBINE ROOM 


Westinghouse Elec.. & Mfg. Co. 25,- 
000-kw. horizontal impulse-reaction 
type turbine with 1 impulse stage 
and 28 reaction stages, driving a 
25,000-kw., 13,800-v., 3-phase, 60-cycle, 
80-per cent power factor generator. 
Maximum steam consumption, 33,000 
lb. per hr. of 425 lb. 725 deg. steam. 
General Electric Co. 18,750-kw., 7- 
stage horizontal impulse _ turbine, 
driving a 18,750-kw., 13,800-v., 3- 
phase, 60-cycle, 80-percent power fac- 
tor generator. 

Westinghouse Elec. & Mfg. Co. 2000- 
kw., 2300-v., non-condensing house 
turbine with a steam consumption of 
40,000 lb. per hr. of 425 lb. 725 deg. 


steam. 
200-kw. Westinghouse Elec. & Mfg. 
Co. dual drive exciter. 


1C. H. Wheeler Mfg. Co. 24,700-sq. ft. 


surface condenser. 


1 
2 


Ingersoll-Rand Co. 25,000-sq. ft. sur- 
ag condenser. 

C. Wheeler Mfg. Co. 17,500-g.p.m. 
Scieeommae double suction, centrifugal 
circulating water pumps. 
Ingersoll-Rand Co. 15,000-¢.p.m., 
Cameron NFV No. 34 circulating wa- 
bog pumps. 

C. H. Wheeler Mfg. Co. 275,000-lb. per 
hr. horizontal, single-suction centrif- 
ugal condensate pumps. 
Ingersoll-Rand Co. 350,000-lb. per hr. 
horizontal, _ single - suction centrif- 
ugal condensate pumps. 

C. H. Wheeler Mfg. Co. 125-lb. air per 
hr., 2 stage steam eductors with 
separate inter and after condensers. 
Ingersoll-Rand Co. 375-lb. of air per 
hr.,.2 stage steam eductors, consist- 
ing of twin “B” coolers with inter 
and after condensers. 

General Electric Co. 40,000-c.f.m., 2 
section generator air coolers. 
Griscom-Russell Co., 56,500-c.f.m., 2 
section generator air coolers. 
Cochrane Corp. 564,600-lb. per hr. 
deaerating heater. 

Foster Wheeler Corp. extraction heat- 
ers with surface of 1661, 1056 and 
1075 sa. ft., respectively. 

Foster Wheeler Corp. 11,695-lb. per 
hr., 2 ‘units, single-effect evaporators. 
Elliott Co. 12,000-lb. per hr. open 
evaporator feedwater heater. 

Niles Crane Corp. 100-t. turbine room 
crane 
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Power Engineer Must Be 
Diplomat 


MONG OTHER THINGS, the proper functioning 

of an industrial enterprise depends upon the co- 
operation of various departments. These departments, 
for convenience, are usually classed as productive or 
non-productive, depending upon whether that particular 
department deals directly or indirectly with the output 
of the plant. Except in the case of public utilities the 
power plant falls into the second classification that is 
non-productive and as such does not always receive the 
consideration it deserves. This department, in fact 
non-productive departments as a whole, may be com- 
pared to the insulators on a high tension transmission 
line. The fact that they have no part in the actual 
transmission of energy does not detract from their im- 
portance and responsibility to the system as a whole. 

Failure of the power supply in many industries 
means a complete tie-up of the plant and often a con- 
siderable loss from products in the process of manufac- 
ture. A failure of this kind can usually be forestalled 
by duplicate equipment, or by having an outside source 
of power available as a standby. Either is a matter 
of some expense, although this in a measure is respons- 
ible for the rapid growth of central stations and the 
abandonment of many of the smaller industrial power 
plants. Even industries requiring process steam some- 
times find it to their advantage to depend upon an 
outside source for their electric energy. 

During the last few years, the lead taken by the 
larger companies coupled with the publicity given this 
phase of engineering by the various engineering societies 
has been effective in raising the standard of the indus- 
trial plant. Improved cost accounting methods and 
close competition in many quarters has also been in- 
strumental in bringing the power plant to the attention 
of the management. A thousand dollars off the coal 
bill is as effective in cost reduction as an improvement 
in production which would net the same amount. 


‘As a rule, it is not easy to place the responsibility 
for inefficient power conditions. Conditions there are 
more or less an outgrowth of industrial development 
although the engineering profession cannot escape a 
certain amount of responsibility. It is but natural for 
executives who have been trained in the administrative 
and production phases of the business to keep clear of 
a subject so technical and focus attention upon the 
revenue producing departments. Often cost data is not 
arranged to show the power cost as a whole but is split 
up among various departments minimizing its import- 
ance and relation to the plant as a whole. Many times, 
power plants designed by experts at the time the plant 
was built are allowed to become obsolete even though 
such records as are kept may show that the operation 
is on a par with the original performance. Even if this 
be true, the performance is below the average, because 
the progress of industry and of power plant practice 
has gradually forged ahead leaving the power plant in 
the position of a leader in a footrace who, losing several 
strides, finds himself far behind the others. 

It is an exception rather than the rule when the 
expansion of the power department keeps pace with the 
cevelopment of the plant as a whole. As long as service 
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is reasonably continuous, the power department goes 
on with little or no supervision until like the one hoss 
shay it goes to pieces. The result is either a new plant, 
necessitating a curtailment of production until com- 
pleted, or else in another company joining the ranks 
of central station customers. 

Where central stations are available, it is often ad- 
visable to purchase power and each installation must 
be considered as an individual problem. The usual in- 
vestigation shows the power department is not con- 
ducive to a wage which attracts engineers capable of 
putting the problems of the department before the 
management from the standpoint of economies. As 
power relates to the entire organization, departmental 
codperation and industrial application are important 
and it is necessary that the engineer be a capable oper- 
ator and at the same time broad enough to grasp the 
important details of the entire organization. 

Supervision of the power department by the head of 
the organization is as important and as practical as any 
other phase of the business. Supervision of the right 
kind will quickly show up an incompetent man and 
keep the competent ones on their toes. If the size of 
the organization justifies a mechanical engineer, matters 
are easier for the operators because it is simpler to put 
a clear, concise power proposition before an engineer 
who is familiar with the work than before a business 
executive who is not. The mechanical engineer, on the 
other hand should be able to translate the technical 
needs for the operators into non-technical language and 
present it to men who are not engineers. 


Steam and Water Control Equipment- 
Valves 

CONSTRUCTION FEATURES of the Barco lubricated ser- 
vice and curb cock, brought out during the past year 
by the Bareo Mfg. Co., Chicago, Ill., and described on 
page 138 of the January 15, 1931 issue, are shown by 
Fig. 1. This curb cock is provided with a threaded 
well at the top into which a pipe may be screwed, the 
pipe extending to the ground level after which the pipe 


FIG. 2. MICHIGAN VALVE 
& FOUNDRY CO., SCREW 
LIFT PLUG VALVE 


FIG. 1. BARCO MANU- 
FACTURING CO., LUBRI- 
CATED CURB COCK 

is capped. Figure 5, page 138, used to illustrate the 
Barco Mfg. Co. curb cock, should have been captioned, 
the Michigan Valve & Foundry Co. (Lansing, Mich.) 
new screw lift valve. It is reproduced above as Fig. 2. 
The description of this latter valve appeared on page 
140 of the issue mentioned above. 
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Attachment of Relief Valve Removes 
Danger of Bursting Condensate Tank 


ConDENSATE resulting from the use of live steam for 
heating purposes in the industrial processes of a manu- 
facturing plant was trapped to a closed tank from which 
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CONDENSATE TANK EQUIPPED WITH RELIEF VALVE 
AND VACUUM BREAKER 


the boiler feedwater was drawn. The condensate which 
formed in the main steam line was also trapped to this 
tank. Makeup water, the flow of which was controlled 
by an ordinary gate valve, was taken from a settling 
tank set at a moderately high elevation, into which 
water from a nearby stream was pumped. 

Fifteen pounds pressure was the maximum safe pres- 
sure of this tank and, as originally installed, it lacked 
the relief valve and vacuum breaker shown in the illus- 
tration. Uncertain operation of the feed pump became 
apparent, the cold water condensing the vapor arising 
from the hot condensate producing a partial vacuum 
oceasionally. To overcome this defect, the vacuum 
breaker consisting of a swing-check valve set to open 
inward, was attached. 

More important, however, was the need of protection 
against overpressure. Through lack of proper attention 
the bypass around the trap in the drainage line from 
the main steam header was left wide open, causing an 
excessive pressure to be built up in the tank, which 
resulted in ripping the tank open for about two feet 


March 1, 1931 


along the longitudinal seam. Patching the old tank 
restored it to usefulness and attaching the relief valve, 
which was set to open at about 8 lb., prevented repeti- 
tion of the mishap. 


St. Louis, Mo. A. J. Drxon. 


Inside Calking Protects Boilers Against 
Caustic Attack 


EXcEPTION Has been taken to the statement on page 
1402 of the Dec. 15 issue, ‘‘It is found that if inside 
calking is not properly done attack may even be ac- 
celerated,’’ because it is inferred that such acceleration 
has been accomplished instead of being possible, which 
was intended. 

Dr. R. E. Hall states that since no data is presented 
which shows caustic attack under conditions of improper 
inside calking and since we know of no such data, posi- 
tive assurance of such action would eonvey the wrong 
impression. No actual examples of such caustic action 
were presented by the Southern California Edison Co. 
from whom the original statement regarding inside 
calking was received. 

On the other hand, Dr. Hall believes that positive 
proof is established that inside calking alone protects 
against such attack because, even if improperly done 
and leakage occurs, a passage will be left clear out to 
the outside of the drum and no entrapment will occur. 
In substantiation of this proof attention is called to 
statements made on page 11 of the N.E.l..A. Publication 
No. 051, June, 1930, which are abstracted below. 

“*Tt is believed that inside calking automatically pro- 
vides protection because of the manner in which evapo- 
ration occurs in the seams under these conditions. The 
reasoning leading to this conclusion has been developed 
in part through consideration of what happens to a 
dilute solution containing caustic or caustic and sodium 
carbonate when subjected to evaporation. 

‘* As evaporation of the dilute solution proceeds and 
concentration occurs, the temperature necessary to cause 
boiling at normal pressure increases. If surrounded by 
steam at 15 lb. per sq. in. pressure or more, further 
concentration will not occur unless the temperature is 
raised. In case sodium carbonate has been present, its 
concentration in solution would have been decreased to 
at least three per cent, since its solubility is largely 
diminished in the presence of the caustic. If, however, 
the water vapor resulting from evaporation of the 
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caustic solution is dissipated, evaporation occurs against 
slight back-pressure of water vapor. 

‘‘With outside calking or inside and outside calking, 
the slow dissipation of steam pressure in the seam will 
result in continuously maintaining the caustic solution 
therein at a highly corrosive concentration. 

‘‘With inside calking only, relatively rapid dissipa- 
tion of any water vapor pressure and contact of the 
solution concentrating in the seam with the carbon 
dioxide of the flue or other gases minimize possibility 
of contact between the metal and the highly corrosive 
solution. The absorption of carbon dioxide, attended 
by instant precipitation as solid sodium carbonate and 
by decrease in concentration of caustic, is probably the 
major protective factor since the sodium carbonate so 
precipitated exercises the same protective function as 
sodium sulphate. 

‘‘On the basis of this analysis, it seems that inside 
ealking plays a positive protective role in addition to 
any other advantages it may offer. This conception 
seems in accord with the results of operating expe- 
rience. ’’ 

Efforts of certain boiler makers to provide protection 
to a boiler by means of inside calking were rendered 
totally ineffective, in a case related by Dr. Hall, in 
which a boiler which just had been erected and carefully 
ealked on the inside only at the factory, was found to 
leak slightly under hydrostatic test after installation at 
the plant at which it was to operate. 

Instead of proceeding to close up the leaky points by 
correcting the defective inside calking, those in charge 
promptly applied outside calking to all seams. It is 
such practice which defeats the intention of the builder 
and puts added burden upon the owner merely to over- 
come trouble arising from imperfect details that is con- 
demned by Dr. Hall. 


Leaky Piston Rings and Valve Test 


I READ THE article on Diesel Engine Maintenance in 
the Nov. 15 issue with interest and I think that my 
method of testing for leaks may be of interest also. 
Each cylinder is tested separately. The engine is 
barred around so that both valves in that cylinder are 
closed. The engine is then fixed so that it cannot move. 

Compressed air is then admitted into the cylinder 
being tested and a pressure of about 100 lb. allowed to 
build, up, after which the air supply is shut off. Then 
by listening outside the cylinder the hissing sound of 
escaping air will be heard, if either the valves or piston 
rings leak, 

By this means, it is possible to detect the exact posi- 
tion of the leakage. If an air pressure gage can be fitted 
to the cylinder compression cock, the exact fall in the 
air pressure can be seen and small leaks discovered. 

Herts, England. W. E. Warner. 


Arctic Circle Power Plants 

In tHE February 1 issue of Power Plant Engineer- 
ing, page 196, appears the interesting article, ‘‘ White 
Lights North of the Arctic Circle.’’ On page 198, in the 
last paragraph, is a statement to the effect that the 
power plant at Nome, Alaska, ranks second as being 
closest to the North Pole. I must take exception to this 
statement. 
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At Fairbanks, Alaska, during 1927-28, I helped build 
a steam power plant having a capacity of 10,000 hp. 
Fairbanks lies several miles closer to the North Pole 
than does Nome. Previous to 1927, the Nome plant was 
the farthest north of all power plants in the western 
hemisphere. This plant uses Diesel engines as prime 
movers. 

The Fairbanks plant, owned by a subsidiary of the 
U. S. Smelting, Mining and Refining Co., contains two 
Stirling type boilers and three turbo generators using 
superheated steam at 750 lb. pressure. The Nome plant 
is owned by another subsidiary of the same company. 

Both of these plants lie between 64 and 65 degrees 
north latitude and the Fairbanks plant is some 25 mi. 
farther north than the Nome plant. 

Cold Springs, Minn. Cuas. A. PETERSON. 


Improvements Come as Result of 
Careful Planning 

MAINTENANCE Is always the major problem of the 
operating engineer and it is up to him to keep the plant 
running regardless of conditions, because there is no 
one to whom the buck can be passed. Sometimes this 
falls to the lot of the master mechanic, sometimes the 
chief engineer and sometimes the plant engineer depend- 
ing upon what the organization is; but regardless of 
what he is called, the work must be done. There is a 
lot of talk about when this repair and maintenance 
work should be done. It is impossible to deny that 
major changes and repairs should be made during slack 
times but no one has to tell an engineer that at such 
times it is most diffieult to get money. 


In some seasonal industries cheap plants are put up 
with little or no spare capacity and that equipment is 
run at its peak for the entire season without any re- 
pairs except in case of an accident. The slack period 
is used to put everything back into good shape. This is 
the way it should be where the season is short, two or 
three months out of the year, and fixed charges must 
be reduced to a minimum. The whole plan is organized 
on this cycle and repair work of a costly nature is an- 
ticipated and allowed for by the management. 

This is not true, however, in other industries where 
the cycle is 6 or 8 yr. instead of every year. Business 
goes on from year to year and is expected to pay a profit 
not over a period of several years but every year. If 
you make 25 per cent this year, you make 25 per cent 
and, with the exception of a little bit tucked away in the 
surplus, it is spent or paid out in dividends, which is 
the same thing. If you break even next year, you break 
even and do not figure that the average is 12.5 per cent 
over two years. Perhaps that is not right but it is what 
we are up against. 

I have always felt that it was best to keep my plant 
up to the best possible shape at all times and do most of 
the big work when business is good because it is com- 
paratively easy to get the money at that time; and what 
is just as important, it is possible to get the men to do 
the work. Of course, it costs a little more both for 
equipment and labor. Equipment costs lower a little 
in slack times and it is possible to pick out the best 
mechanics and save at both ends. 

I like to do as possible as much of my own work and 
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planning during the slack periods because then I have 
the time to work out details and do a little figuring with- 
out being-rushed. Perhaps it is a good plan to have an 
ideal plant in mind and know just what certain changes 
will do. To visualize this a person might draw out a dia- 
gram of the present plant in black and then over this 
mark in red ink all the changes that he would like to 
make to bring the old plant up to his ideal. If each of 
these changes is marked A, B, C, D, etc., starting at the 
coal pile and ending up at the vats or conveyors or what- 
ever the equipment for which the steam and power is 
used, they ean be arranged in the order of savings. Then 
if you begin gradually with the change that will require 
the least money and show the biggest return, you have 
a good argument as an opening wedge. One or two will 
be easy. Keep close track of the costs and if possible 
arrange to have the accounts kept so that you can get 
the necessary figures to show whether your estimates 
have been realized. 

Estimates should be conservative but not too much 
so. It is just as bad estimating to have the savings come 
out twice as much as you figure as it is to have it come 
out half. If you can come out fairly close it builds up 
confidence in the management and you will find that it 
is increasingly easy to get the other and more costly 
changes across. 

As a matter of principle, it may not be the right or 
correct way to do but from a practical standpoint it 
works and after all it’s only the workable ideas that you 
get across that you get paid for. 

Springfield, O. F, Paut. 


Time-Lag Prevents Motor from 
Burning Out 


DEFECTIVE PROTECTION resulted in the burning out 
of one of our squirrel-cage motors. The motor was a 
3-phase, 20-hp., delta-wound motor started by a star- 
delta switch. It was protected by a circuit breaker 
which was fitted with a no-volt and two over-load coils. 
The trips were set to operate at 125 per cent overload 
and had no time lag. 

Examination of the motor after it had stopped sud- 
denly disclosed the fact that the starter had been burned 
out due to breakage of one of the lines connecting the 
motor and starter, caused by a faulty contact in the 
starter. The motor had been running single phase, one 
winding working in parallel with the other two in series. 

When the motor was working at full-load torque, the 
current in the phase connected singly across the line 
would be about twice that which is normal and this 
would be insufficient to operate the circuit breaker when 
the trips were set as they were. This flow of excess 
current had occurred for some time and ultimately had 
eaused the burn-out. The starter contacts were also 
found to have softened through overheating and were 
making poor contacts. 

In order to afford sufficient protection to a star-delta 
connected starter which is connected permanently to a 
circuit breaker, the trips should be set to operate at a 
slight overload and should be fitted with time lags to 
take care of the large flow of current when starting and 
- @ maximum overload setting of 25 per cent should be 
attained, if possible. 


Herts, England. W. E. Warner. 
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Concrete Makes Inexpensive Repair 
for Brick Reservoir 


WE HAVE Two circular brick reservoirs for city 
water, as shown in sketch. At the ground level, the 
brickwork cracked and became in such bad condition 
that it allowed surface water to seep in during heavy 
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rains. A trench was dug 21% ft. deep, and 6 in. wide 
around these reservoirs and the trench filled with con- 
erete, the concrete being finished up about 6 in. above 
the ground as shown. The plant owned a gravel pit 
and the work was done by plant labor so the only money 
outlay was for the cement. Thus a permanent and 
cheap repair was made without interfering with the use 
of the reservoir. 


New Castle, Ind. Newson Howarp. 


Unique Soldering-Copper Handle 
To users of the old-fashioned soldering copper that 


has to be heated in the flame of a torch or fire, the idea 
shown in the accompanying sketch will surely have an 














OLD POKER MAKES COOL HANDLE FOR SOLDERING 
. COPPER 


appeal. It is a cool handle made from an old poker by 
cutting it off to the desired length and drilling out the 
copper and driving it on as illustrated. 

Concord, N. H. Cuas. H. WILLEY. 


_ Hie suLPHuR in coal causes trouble and corrosion 
all the way from the railroad car through, and even 
following, the stack as the sulphur products may com- 
bine with moisture in the air to form sulphuric acid. 





POWER PLANT 


March 1, 1931 


ei | ‘ 
5 Fa 


Steam Turbine Foundations 


Wuart IS THE METHOD used for installing a steam 
turbine on a foundation? R. B. 

A. Two types of foundations are now in common 
use: concrete and structural steel. In either case the 
top is of concrete. Steel foundations are gaining in 
popularity because of the additional space available be- 
neath the turbine for generator air coolers and extrac- 
tion heaters. Sometimes the columns are filled with 
conerete to damp the vibration that is set up by the 
operation of the turbine. 

In the case of concrete foundations, anchor bolts 
provided with anchor plates are hung from a wooden 
templet through which holes have been drilled at the 
exact locations of all foundation bolt holes in the turbine 


FIG. 1. TYPICAL EXAMPLE OF A MODERN RE-ENFORCED 
CONCRETE TURBINE FOUNDATION 
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SOLE PLATES GROUTED IN THE TOP OF THE 


FOUNDATION SERVE IN PLACE OF WEDGES FOR AD- 
JUSTMENT 


FIG. 3. 
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base. Clearance around the bolts is secured by means 
of pipes or wooden boxes so that the alinement of the 
machine may be adjusted after it is set and then grouted 
with neat cement composed of one part cement to one 
part sand in a thin flowing state of wetness. This grout 
fills the pipes or clearance boxes so as to secure the 
bolt locations and fills up any spaces between the foun- 
dation and the turbine base. The templet is leveled and 
set in the exact position to be occupied by the turbine 
and the bottom of the nut on each bolt is set in the 
position to be occupied by the top of the corresponding 
boss on the turbine base. 

Instead of using wedges to level the base after set- 
ting it on the foundation, a recent method of preparing 
a level surface for the reception of the turbine is by the 
use of a large number of sole plates made as shown in 
Fig. 3. The tops of all bases, both concrete and steel, 
are left about 6 in. low in numerous spots for the 
location of sole plates as indicated in Fig. 4. First a 
thin plate about 6 in. wide and 12 in. long is grouted 
in at these various locations, then a sole plate casting, 
supported by three bolts is set on each plate. The 
design of the sole plate and the locations as shown in 
Figs. 3 and 4 are for a 20,000-kw. unit. The castings 
are machined, put in the store room until needed and 
then remachined, so as to correct any warping or distor- 
tion of the casting that may have occurred. 

After setting the sole plates, they are leveled by 
means of a good machinist’s level or, preferably, by 
means of a surveyor’s level. One corner of the casting 


STRUCTURAL STEEL FOUNDATIONS HAVE MORE OPEN SPACE UNDER THE TURBINE 





























LARGE TURBINE FOUNDATIONS MAY HAVE AS 
MANY AS 80 SOLE PLATES 


FIG. 4. 
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first is brought to exact grade and the casting is then 
leveled by adjusting the supporting bolts. If in each 
ease, a check by the spirit level shows the setting to be 
correct ; the sole plate is immediately grouted in. Grout- 
ing is done either with neat cement or heated lead. 
For aiding in the alinement of the unit, small lead 
blocks may be set in the tloor, one at the steam end; 
the other at the generator end and the center line of the 
unit marked on them. 

Two precautions should be observed regarding tur- 
bine foundations. The foundation or piers should be 
entirely separate from the floor or its supports and pro- 
vision should be made to support the steam main, lead- 
ing to the turbine, independently of the turbine itself. 
Well anchored expansion bends or joints and substan- 
tially supported piping should be installed. 


Cause and Prevention of Pitting 


WE HAVE A HIGH-PRESSURE heater which we altered 
about six months ago for heating feedwater; heavy tube 
failures have resulted, the tubes becoming full of pin 
holes. Is this due to electro-chemical action or to air 
absorption by the water? How can this trouble be pre- 
vented ? 

A. Pitting such as you describe is usually due 
to entrapped air and other gases. Deoxygenation is 
accomplished by two general methods, mechanical and 
chemical. 

Oxygen is removed from water chemically by oxid- 
izing iron, steel or other substances in what are termed 
deactivators, which are iron or steel shells, similar to 
pressure heaters but filled with trays containing the 
deoxygenating material through which the water is 
passed as illustrated in Fig. 1. The gas combines chem- 
ically with the deoxygenating material, forming oxides 
or hydroxides of the metals. The rate of oxygen re- 
moval by this means is relatively slower in cold water 
than in hot water. It is customary in most appliances 
of this sort, therefore, to heat the water before passing 
it through the deoxygenating material. 

Mechanical degasification is accomplished in deaera- 
tors such as illustrated in Fig. 2 where, due to the drop 
in temperature in the separator, a portion of the water 
flashes into steam which is passed into the surface con- 
denser where the vapors are condensed and the air 
is removed by an air pump or ejector. The cooling 
water for the condenser is the cold water to be deaerated, 
hence it is heated high enough before entering the heater 
that a portion of it flashes into steam as it enters the 
separator. 

Another type of deaerator removes dissolved gases 
by discharging steam into the bottom of the deaerator 


Deactifying Material~. 








FIG. 1. DEACTIVATOR FOR REMOVING AIR FROM WATER 
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FOR REMOVING AIR FROM WATER 


FIG. 2. 


tank through a series of nozzles. By this means, the 
gases are swept out of the body of the water by the 
action of the steam bubbles in passing rapidly upward 
through the water in a counter-current system. 

In this type, the steel shell encloses a series of trays 
in its upper portion as in an ordinary open water heater. 
The water enters at the top and splashes over the trays. 
The steam enters at the bottom through perforated pipes 
and passes upward through the water in the storage 
space, heating the falling water. The gas with some 
vapor is removed by an ejector, the vapor being con- 
densed and returned by the system. 


Greensand as a Zeolite Material 


PLEASE GIVE me information regarding the use and 
characteristics of New Jersey sands for use as a water 
softener. D. W. R. 

A. Greensand, which is an excellent natural zeolite 
material, is found in considerable quantity in southern 
New Jersey. This material possesses the power of per- 
mutation, with respect to the exchange of bases, which 
is required in the zeolite process of water softening. 

Processing of base-exchange silicates, such as the 
greensand mentioned, is somewhat of a trade secret al- 
though the general details for preparing the substance 
are fairly well known. The greensand is mined, gen- 
erally, by-means of power-driven shovels or scoops or 
by other mechanical appliance adaptable for this kind of 
work. Then it is heated in order to increase its hard- 
ness and is finely crushed and graded for size. In some 
eases, the mineral is treated with caustic soda during 
the processing. 


Live Steam for Oil Heating Coils May 
Raise Temperature Too High 


WHat Is THE objection to using live steam in the 
heating coil of a fuel oil storage tank? C. A. D. 

A. Use of live steam in the heating coils may cause 
the temperature of the oil to be raised above the flash 
point of the oil and thereby liberate inflammable vapor. 


PERIODICAL INSPECTION and test of belts should be 
made at intervals of 6 to 8 mo. by a well qualified man 
who should clean the belt, apply dressing and weigh the 
tension to make sure that it complies with requirements 
for best functioning of the drive. 








March 1, 1931 








ROGRAMS replete with valuable technical data, fol- 

lowed by discussions by outstanding power plant and 
industrial engineers, engrossed the attention of the sev- 
eral hundred engineers who attended the sessions of the 
Fourth National Fuels Meeting of the American Society 
of Mechanical Engineers and of the Fifth Midwest 
Power Engineering Conference at the Stevens Hotel, 
Chicago, Ill., from Feb. 10 to 13. An outstanding fea- 
ture of the meetings was the great banquet and ball 
held jointly by the two organizations on the evening of 
Thursday, Feb. 12. Simultaneously with the engineer- 
ing meetings, the Fifth Midwest Power Exhibition, de- 
seribed elsewhere in this issue, was held at the Chicago 
Coliseum from Feb. 10 to 14 inclusive. 

At noon on Tuesday, Feb. 10, after the usual regis- 
tration period, the Power Conference opened with a 
luncheon at which H. W. Fuller, president of the con- 
ference, presided. The speaker was Major L. R. Lohr, 
manager of the Century of Progress Exposition, popu- 
larly known as the Chicago World’s Fair, to be held in 
Chicago in 1933. He showed how one of the principal 
objects of this exposition will be to make clear to the 
non-technical layman just. how science and engineering 
affect him in his everyday life. 

On Tuesday afternoon, the first technical session of 
the conference began, with C. F. Hirshfeld presiding. 
In the first paper, A. H. Kehoe, United Electric Light & 
Power Co., discussed the factors involved in Balancing 
Plant Investment with Operating Cost, with special ref- 
erence to electric utilities. Design based on existing 
similar plant, advantages and disadvantages of pioneer- 
ing, use of unit type design and standard interchange- 
able parts, reduction of labor and material costs, rela- 
tion of load to plant capacity, proper purchasing 
methods, use of mass production methods in construc- 
tion, and many other factors must be studied by the 
engineer to achieve the proper balance. 

H. W. Eales of Byllesby Engineering and Manage- 
ment Corp. discussed Advances in Electrical Distribu- 
tion, pointing out the reasons underlying development 
of our present systems of transmitting and distributing 
electricity. 

DuaL Purpose Power PLaNnts 


In discussing this subject, John M. Drabelle of the 
Iowa Railway & Light Corp., pointed out that, by a 
little study, central stations can usually be so located 
that fuel and water supply will be convenient yet steam 
can be economically supplied to many manufacturers 
so as to give complete service of light, power and heat. 

Mr. Drabelle cited several instances of such codpera- 
tion. The Deepwater Station was described in Power 
Plant Engineering. 

Southeastern Production Co. plant at Mobile, Ala., 
furnishes 85,000 lb. am hr. of 150-Ib. steam and 50,000 
lb. an hr. of 35-Ib. steam to International Paper Co., 
also 7500 kw. of energy when needed and the mill de- 
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Power and Fuel Engineers Meet at Chicago 


FuELS aND METHops oF Burninc THEM, Power Economics, Prime Movers, 
ELECTRICAL DEVELOPMENTS AND WATER PRoBLEMS WERE Topics FOR DISCUSSION 







livers to the utility system any or all power generated. 
Louisiana Steam Products Station, codperating with 
Standard Oil Co. of Louisiana, was described in the 
issue of Feb. 1, 1931. 

At Rochester, N: Y., 11,750 kw. of turbines, some 
non-condensing, some bleeder-type, supply steam at 125 
and 15 lb. gage for process and heating. 

Since 1914, Iowa Railway & Light Corp. has sup- 
plied steam and power to Quaker Oats Co. and more 
lately to hotels, offices and hospitals, present demand 
being 90,000 lb. an hr. for low-pressure heating, 30,000 
Ib. an hr. for high-pressure heating and 70,000 Ib. an 
hr. to Quaker Oats Co. 

Discussion of Mr. Drabelle’s paper brought out the 
feeling that most of the installations noted were ‘‘tailor- 
made’’; that is, it was possible to know in advance the 
conditions the dual purpose plant would have to meet. 
To design such a plant for serving a large number of 
industries, however, would be a much more difficult job. 


REFRIGERATION IN AIR CONDITIONING 

The evening session on Tuesday opened with Alvin 
H. Baer presiding. After tracing the development of 
air conditioning, Willis H. Carrier, president of Carrier 
Engineering Corp., showed how uses of refrigeration 
and air conditioning in industry are rapidly increasing 
and stated that it is in the application of refrigeration 
to air conditioning for human comfort that the greatest 
field lies. 

Contrasted with power, lighting or heating, central 
station refrigeration is a new development. Multiple 
systems for apartments show the tendency and, for 
favorable conditions, central plant refrigeration will 
eventually replace individual plants. The problem was 
discussed by George A. Horne, vice-president of Mer- 
chants Refrigerating Co. of New York. 

“Direct distribution of refrigerant has been used but 
possibility of leakage or breakage of the distribution 
system within the buildings served is an objection. 
Brine circulation, usually of calcium chloride, requires 
larger mains, greater cost of pumping and lower tem- 
perature of refrigerant but its advantages more than 
offset these objections. As a matter of economics, sub- 
stantial, concentrated load is essential. 


TRENDS IN STEAM TURBINE DEVELOPMENT 

Present problems and trends in steam turbine de 
velopment were treated on Wednesday morning by 
Professor A. G. Christie of The Johns Hopkins Uni- 
versity. This paper is abstracted at length elsewhere in 
this issue. Alex D. Bailey presided at this session, which 
was devoted to prime movers. 

Discussion of Professor Christie’s paper concerned 
technical skill required to divide load between units, 
influence of increasing superheat at higher pressures on 
boiler design, and uses of new metals in turbines. Cer- 
tain alloys for castings, now under investigation, give 
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promise, it was stated, of meeting precision require- 
ments. On a turbine now operating with 23 different 
metals used in the last low pressure blades, to test 
erosion, interesting results are being obtained. 

Fundamental characteristics of design and operation 
of reciprocating engines for high steam pressures were 
treated in a paper by John F. Ferguson of Ferguson 
Engineers. 


INFLUENCE OF USE ON ENGINE DESIGN 


After reviewing the various services to which in- 
ternal combustion engines have been applied, Harold F. 
Shepherd, of Cooper-Bessemer Corp., discussed the man- 
ner in which the particular use to which the engines are 
put influences the details of their design. More ex- 
tended abstract of this paper will be given in a subse- 
quent issue. 

Discussion of this paper brought out data on a new 
type of automatic Diesel engine plant recently designed. 
This consists of a storage battery, booster and Diesel 
engines, with automatic controls for starting and stop- 
ping, regulating fuel pumps, and other features. Start- 
ing is electrical, jacket water or lubrication failure 
shuts down the unit, load is automatically controlled as 
the storage battery handles the peaks. Enclosed engines 
in air conditioned rooms are possible, simplifying in- 
spection and attendance problems, better and simpler 
governors are used and the complication of starting 
equipment lessened. No provisions are made for low 
load operation as the storage battery handles low loads, 
the engine shutting down. Efficiency of 10.5 kw-hr. per 
gal. net is claimed. 


PROPELLER TYPE WATER TURBINES 


Increased economy of steam generation was stated 
by L. F. Harza of the Harza Engineering Co., Chicago, 
as the reason for demand for less costly hydroelectric 
equipment. Higher speed of revolution is one way of 
decreasing generator cost, leading waterwheel manufac- 
turers to develop higher speed types, although the cost 
of the wheel is but little reduced. 

Development of the adjustable-blade propeller type, 
to permit changing blade angle with variation of load 
or head has progressed, especially in Europe. First 
came manual adjustment. Next came provision to 
change blade angle at the coupling flange between tur- 
bine and generator. Recent construction permits chang- 
ing blade angle, manually or slowly by a small electric 
motor, while the unit is operating. This is known as 
the Kapla. turbine and its use in Europe is becoming 
almost universal for at least part of the units in plants 
for heads under 60 ft. It is also proving popular in 
this country since its introduction 2 yr. ago. While 
efficiency is somewhat lower at normal load than for 
other types, it is much higher at part load operation. 


Power FoR Pumpine Gas, OIL AND GASOLINE 


The Wednesday afternoon session, presided over by 
R. F. Schuchart, opened with this paper. 

Power requirements for transporting crude oil, gas 
and gasoline are different and the author of this paper, 
A. E. Harnsberger of Pure Oil Co., discussed them in 
-that order. 

For crude oil, main line pumping stations in the 
early developments in Pennsylvania were usually steam- 
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driven but in the Mid-Continent field, where coal is 
scarcer and oil cheaper, Diesel engines were often used. 
Electric drives are now being applied in some cases. 

Natural gas lines have increased to 26 in. in size, to 
1000 mi. in length, pressures have increased to 600 lb. 
in some eases and development of welded steel pipe lines 
has made possible transport of gas to assured markets 
from newly discovered fields. 

Direct-connected gas-engine driven compressors of 
twin tandem type are usually used for pumping gas. 
Steam machines may be used when water and fuel con- 
ditions are right. Electric drive usually does not re- 
duce any of the other costs of a pumping station, even 
where current is cheap, because the pumping machinery 
is usually reciprocating, necessitating cooling water for 
compressor jackets. 

In transport of gasoline, the author describes three 
new installations that illustrate three distinct forms. In 
one case, gasoline will be pumped by motor-driven cen- 
trifugal pumps. In the second ease, it will be pumped 
by reciprocating pumps driven through reduction gears 
by airless injection full Diesel engines, the fuel for 
which at first will be 26/28 gravity oil brought to the 
stations in tank cars. In the third large project, gaso- 
line will be pumped by centrifugal pumps driven at 
3500 r.p.m. through gears by 6-cylinder vertical gas 
engines using butane as fuel. The butane in liquid form 
will be sent through the pipe line. 


Arc WELDING IN THE PowEr PLANT 

William Zorn of the Detroit Edison Co. outlined ex- 
perience with welding in the construction of piping sys- 
tems, buildings, uptakes, tanks, stairways, railing, oil 
switch cells, gondola cars and the like. 

For boiler uptakes, welding allows the use of lighter 
plates at a substantial saving, seams being welded inside 
or outside or partly each, as most convenient. During 
the construction of Delray Station, 45 welding operators 
were used; stair flights were shop cut for erection and 
welded on the job; some 30,000 ft. of 114-in. railing was 
welded up from 20-ft. lengths. Air ducts, coal breaker 
housings, air washers and pipe system from 3-in. to 
24-in. for pressures up to 125 lb. were are welded. 

Selection of skilled operators and assigning them to 
the work for which they are best fitted is the most im- 
portant factor in success. 

Laboratory checks on joints and test specimens in- 
sure efficient production and progress in skill of oper- 
ators. 


DISTRIBUTION WITH HigH-VoLTAGE DirEcT CURRENT 


C. W. Stone of General Electric Co. described the 
Thyratron, a recently-developed thermionic tube that 
ean be used to convert alternating current to direct 
current and direct to alternating. It has been used to 
rectify frequencies as high as 10,000,000 cycles. and 
steps are now being taken to produce it for voltages as 
high as 15,000 v., 300 amp. and capacity to about 9000 
kw. for 2 units, one on each side of an Edison 3-wire 
system. 

The tube allows current to pass only one way, does 
not need relays or switches, provides protection against 
surges. If used to rectify alternating current for trans- 
mission as direct current, it eliminates effects due to 
capacity and inductance of the line, lessens insulation 
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troubles and so on. It will permit easy interconnection 
of a.c. and d.e. systems by a stationary mechanism and 
according to Mr. Stone should have many applications 
in electrical distribution systems of cities and in in- 
dustry. 

Higo TEMPERATURE METALS 


Factors affecting creep, strength ductility, fatigue 
and other characteristics of metals at the high tempera- 
tures of 1000 deg. F. or more to which they may be 
subjected in modern power plant equipment were dis- 
cussed by H.'W. Spring of Crane Co. at the luncheon 
meeting held under auspices of the A.I.M. & M.E. on 
Feb. 11., at which C. C. Whittier presided. A detailed 
abstract of this paper appears elsewhere in this issue. 

At the Thursday morning session of the conference, 
at which Professor F. G. Straub presided, the first paper 
by S. E. Tray dealt with Developments in Evaporator 
Design and Practice. He pointed out that the evapo- 
rator, in addition to providing distilled water for boiler 
feed, can also be used as a feedwater heater and as a 
deaerator. He discussed types of evaporators, gave de- 
tails of the evaporators as used at Deepwater Station 
for supplying steam to an industry (previously de- 
seribed in Power Plant Engineering), also of a reducing 
valve evaporator system. 


CONCENTRATION CONTROL OF BomLER WATER 


Several methods of checking boiler water concentra- 
tion that are in successful use in various plants but that 
vary widely in speed and accuracy were discussed in 
this paper by Herbert S. Whiton, of Byllesby Engineer- 
ing & Management Corp. Hydrometer and titration 
tests are described ; these are of value in any plant, it is 
stated, but as the feedwater treating problem becomes 
more complex they must be augmented by other tests. 
In such cases, procedure may include tests for: concen- 
tration of total salts, carbonate and hydroxide ions, 
chloride ions, phosphate ions, sulphate ions, pH values, 
oxygen, CO, content. 

In the final session of the Power Conference, pre- 
sided over by Gen. Charles Keller, Dr. M. M. Leighton, 
chief of the Illinois Geological Survey, discussed the 
need for knowledge of geology in engineering projects, 
where the geologist can often bring about large savings 
in cost of dams, reservoirs and other structures. He 
showed a map of geological conditions of the United 
States and pointed out how the characteristics of the 
various sections influence the engineer’s work. 

Major R. F. Kelker gave details of the subway to 
be built in Chicago. One of its most important features 
is a concourse in State St., just below the street level, 
the full width of the street and extending through the 
Loop with entrances to shops on either side. This is for 
pedestrian traffic, with the four-track subway below it. 
Two through subway lines will be built at present, with 
others planned for the future. Robert Ridgway, con- 
sulting engineer for the New York and Chicago Sub- 
ways, gave details of engineering as carried on in New 
York, to show the problems encountered in building 
subways. 

At the banquet and ball held jointly by the Power 
Conference and the Fuels Division on Thursday evening 
at the Hotel Stevens, a pageant of power was presented 
during the banquet. Following dinner, O. H. Caldwell 
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spoke on The Electron—Midget Ruler of the Universe, 
a demonstration of vacuum tube and photo cell phe- 
nomena was given and selections were played on the 
Theremin. 

A. E. Grunert presided at the first session of the 
Fuels Meeting on Wednesday afternoon, Feb. 11. Use 
of Refinery Waste Fuels in Modern Steam Plants was 
described by H. L. Klotz of Stone & Webster Engineer- 
ing Corp. He discussed in detail the Louisiana Steam 
Station, described in the Feb. 1, 1931 issue, showing 
the methods of storing and burning acid and alkaline 
sludges, oil and petroleum coke, and other wastes. 


Economics oF Furst Utimization 


Calling attention to the rapidly changing character 
of the fuels available and the tremendous improvements 
in equipment for burning them, Albert L. Brown, The 
Consolidation Coal Co., reviewed the development of 
natural gas, the increasing importance of petroleum and 
the position of coal as the primary fuel of the country. 

Dr. Max Toltz, consulting engineer, described de- 
hydration of low-grade fuels, especially lignite. The 
Fleissner process has been applied to North Dakota 
lignite. The material is brought directly in contact with 
saturated steam at 185 lb. pressure; during a preheating 
period the pressure is raised to a maximum; a heating 
period follows; then a release period and an aeration 
period. As a result, the lignite shows the physical ap- 
pearance of washed coal, B.t.u. increases from 6800 to 
9500. The Evesmith process, utilizing heat from com- 
bustion, has also been used, increasing the B.t.u. value 
of the coal about 40 per cent. 

At the evening fuels session on Wednesday, E. L. 
Beckwith presiding, small stokers, for 200-hp. boilers or 
smaller, were discussed by T. A. Marsh in a symposium 
prepared by Midwest Stoker Association. C. A. Connell, 
Anthracite Coal Service, described in his paper the re- 
search work in burning anthracite coal on stokers con- 
ducted by his organization. W. D. Edwards, Memphis 
Power and Light Co., gave data on use of natural gas 
in Memphis, methods of estimating gas consumption and 
operating data for various types of plants converted to 
gas fuel. 

With J. Van Brunt presiding, the Thursday morn- 
ing session opened with a paper on Slag-Tap Furnace, 
by A. L. Baker of Sargent & Lundy, Inc. He traced the 
development of this type of furnace, showed the troubles 
experienced under various conditions and how they have 
been solved. He stated that the slag-bottom boiler is in 
process of major development, that it has several advan- 
tages which compared with the disadvantages, indicate 
that it has justified the efforts expended to date. Data 
were presented on the three boilers at Michigan City 
equipped with these bottoms, with test data on the slag 
and ash. 


PULVERIZED-COAL Firing AND Stupy oF COMBUSTION 


In this paper, Henry Kreisinger, of Combustion En- 
gineering Corp., discussed first the development of 
water-cooled furnaces, then of the vertical, horizontal 
and tangential methods of pulverized coal firing. 

After discussing the theoretical aspects of combus- 
tion of fuels (coal, gas and oil), involving air require- 
ments for combustion, contact between air and coal, 
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concentration, mixing in furnace, the author concludes 
that: 

Intensive mixing in the furnace is the most impor- 
tant factor within the control of designer and operator 
for producing rapid combustion. 

Mixing outside the furnace is ineffective in produc- 


ing rapid combustion because a uniform mixture of air . 


and coal cannot be maintained. 

Mixing in the furnace tends to keep the coal par- 
ticles uniformly distributed across any section of the 
stream and makes the atmosphere surrounding the coal 
particles a homogeneous mixture of gases. 

Combustion constantly destroys equalized concentra- 
tion; mixing reéstablishes it. Beyond such constant 
equalization of concentration, mixing can have no 
further effect on rapidity of combustion. 

Presenting a paper on Accuracy of Weighing and 
Analyzing Coal, F. W. Martin of Sargent & Lundy, Inc., 
and E. Mandel of Commonwealth Edison Co., analyzed 
results obtained in a series of coal weighings and sam- 
pling from various stations involving some 500 coal 
samples. 

At the Thursday luncheon session with the Power 
Conference, W. Trinks presiding, A. C. Fieldner, U. S. 
Bureau of Mines, spoke on Recent Developments in By- 
Products from Bituminous Coal. After pointing out 
that the byproduct oven has displaced the bee-hive oven 
as a producer of metallurgical coke, he discussed in- 
creasing value of byproducts as compared with coke and 
gave details on various technical methods of recovering 
byproducts. 


PULVERIZATION AND BOILER PERFORMANCE 


This paper by E. H. Tenney, chief engineer of 
power plants, Union Electric Light & Power Co., gives 
specific and practical information on the relationship 
of pulverization of coal to boiler performance. A more 
detailed abstract of the paper appears elsewhere in this 
issue. It was the first on the Thursday afternoon pro- 
gram, Geo. F. Gebhardt presiding. 

The second paper, Radiation in Boiler Furnaces, by 
N. Artsay, assistant to Geo. A. Orrok, worked out for- 
mulas for radiant energy absorbed by air-cooled and 
water-cooled furnaces, gaive experimental data showing 
the extent of agreement between computed and actual 
results. 

Reduction of Unaccounted for Losses in Boiler Tests, 
by W. F. Davidson, Brookly Edison Co., showed how 
boiler efficiencies have now reached a stage where further 
improvement demands accurate knowledge of all per- 
formance factors. 

An important factor in unaccounted-for losses was 
suspected to be the presence of unburned hydrocarbons 
in the flue gas. The author described the equipment 
devised for flue gas analysis but the results of tests in- 
dicated the presence of unburned hydrocarbons affords 
only a partial explanation of unaccounted-for losses, 
and much more study is needed. 

A. A. Potter presided over the Friday morning 
Fuels session, in which the first paper was on Pioneer- 
ing in Selection of Boiler Equipment. On this subject, 
.F. H. Rosencrants of the Combustion Engineering 
Corp., New York, outlined reasons why development of 
new types and methods must be by sympathetic co- 
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operation of manufacturers and plant owners, usually 
in central station plants, ‘since fuel is so much more 
important an item of total cost of plant operation than 
in an industrial factory, hence saving in fuel justifies 
the possible hazards of pioneering work. The author 
repeated an earlier opinion that interest in high pres- 
sure would lessen in favor of moderate pressure and 
higher temperature. 

Standardization except in details is undesirable 
since skill and judgment of designers and operators are 
the foundation for progress and development. 


Future Bomers 


Geo. A. Orrok of New York, after reviewing past 
developments in practice and conditions of modern boil- 
er room operation made the prediction that, since liquid 
fuel can provide only a small part of the power needed, 
boilers of the future will be gas fired. While some power 
will be generated by combustion engines, he felt that 
cheapness, flexibility and possibility of large sizes will 
keep the steam boiler in use as long as heat engines are 
the main source of power. Coking plants and complete 
gasification plants will supply pipe line system which 
will deliver the gas for plant operation and heating. 
Boilers of small size and large capacity, with small com- 
bustion space, rapid circulation, high rate of heat trans- 
fer, safe design and high efficiency will be developed. 
Smoke and dust will be eliminated, so that boiler, tur- 
bine and generator will be in one room in a compact 
arrangement. 

Discussion of these two papers centered around 
supply of gas for fuel as suggested by Mr. Orrok, 


methods for preventing atmospheric pollution, economic 
factors and so on. Data were given on complete gasifi- 
cation plants now in operation in this country and 
abroad. 


Burnine Missouri-Kansas Coats 


Bettering of the coals, which are naturally high in 
ash, sulphur and moisture, of low fusion temperature 
and irregular quality was discussed by E. L. McDonald 
of the Kansas City Power and Light Co. The period 
covered was 25 yr. and the equipment chain grate 
stokers. 

Ash ahd moisture have been reduced by more ecare- 
ful mining and picking, induced by purchase on a B.t.u. 
basis, the result being increase in B.t.u. per pound as 
great in some cases as 1000 and averaging, for six 
sources over a period of 5 yr., 800 B.t.u. 

Improvement in equipment has been by increase of 
vertical flame travel through higher settings, increase 
of horizontal travel by longer chain grates and furnaces, 
change from a sloping bridge wall to an overhanging 
type, zoned forced draft, air preheating, wider spacing 
of lower tube rows, supply of overfire air, water-tube 
side walls, and radiant superheaters. By such means, 
greater capacity, lessened slag troubles, increased heat 
release per cubic foot of furnace and higher combustion 
rates have been secured. The results are combustion 
rate increased from 55 lb. maximum to 65 lb. and 
capacity from 100,000 lb. of steam an hour from 20,843 
sq. ft. of heating surface to 175,000 lb. an hr. from 
20,900 sq. ft. Higher furnace temperature, with more 
rapid heat absorption accounts for the gain. 

The first paper of the Friday afternoon session, John 
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Hunter presiding, was on The Fly-Ash Problem. This 
was presented by H. H. Bubar of New York, president 
of Dust Recovery, Inc. 


As data on the subject, it was stated that with 9 to 
11 Ib. of steam per pound of coal of 12 per cent ash, a 
station making 1,000,000 lb. of steam an hour produces 
some 7 t. of fly ash; one making 5,000,000 lb. an hour 
produces 40 t. Of this the ashpit catches from 10 to 60 
per cent, the average going to the stack being 70 per 
cent. 

From 4-yr’s. study of the problem, the author found 
that 1.5 per cent of the fly ash will be caught by a 
100-mesh screen; 4.5 per cent on a 200-mesh; 9 per cent 
on a 300-mesh. The remaining 85 per cent will pass 
through 300-mesh. Microscopic study showed that of 
the total dust, 50 per cent is less than 20 microns diam- 
eter and 27 per cent is less than 10 microns. (A micron 
is 1/25,000 in.) Particles 25 microns diam. at a height 
of 200 ft. will travel 16 mi. in a 10-mi. per hr. breeze 
before falling to the ground; 12-micron particles will 
travel 65 mi. The latter will diffuse so as to form no 
nuisance. 

Removal, therefore, of particles ‘caught by a 300- 
mesh screen and of a large percentage, 70 to 80 per cent, 
of the balance would eliminate dust nuisance, while fail- 
ure to remove the coarser than 300-mesh particles, even 
though the method removed 90 per cent of fly ash, would 
be unsatisfactory. 

In the discussion, further data were presented on 
measurement of fly-ash, amount of discharge that con- 
stitutes an offense and the basis on which ordinances 
concerning stack emission should be based. Two cases 
were presented giving comparison of emission on the 
basis of grains per cubic foot and of per cent of coal 
burned. Engineering considerations are accurate sam- 
pling of solids in gas steam, determination of sizes of 
solids and degree of pollution of the atmosphere. It 
was urged that legislation proceed slowly, increasing 
severity of ordinances as technical developments in- 
crease. 


Ely C. Hutchinson reviewed the work done in smoke 
abatement in this country and in Europe. 


Col. E. H. Whitlock discussed the work of the Hud- 
son County Smoke Abatement Commission and empha- 
sized that a smoke ordinance should provide for an 
engineer to head the organization, for engineers on the 
board and for units to define violation. The ordinance 
should contain no details on smoke or its prevention; 
these should be considered in each case by an advisory 
board of engineers. 


Victor J. Azbe, consulting engineer, discussed indus- 
trial and domestic smoke, showed how smokeless coal 
and proper methods of firing it were needed by domestic 
users and stated that since the paths followed for years 
to eliminate smoke had not succeeded, it was time to try 
new methods. H. B. Meller emphasized that legislation 
must follow development and that there must be more 
interest by engineers in even the smallest furnace. 


General discussion of air pollution followed, empha- 
sizing the need for engineering programs in its elimina- 
tion, the uses of publicity in emphasizing prevention of 
waste and continuous effort not only to lessen smoke 
and air pollution but to eliminate it. 
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New York Edison to Spend $48,000,000 
in 1931 

MarrHew S. SLoan, president of the electric com- 
panies in The New York Edison System, has announced 
that a construction budget of $48,167,300 had been 
adopted for 1931. That sum is apportioned by com- 
panies as follows: The New York Edison Co., $5,520,100; 
Brooklyn Edison Co., $20,435,000; The United Electric 
Light & Power Co., $6,329,200; New York & Queens 
Electric Light & Power Co., $15,111,000; The Yonkers 
Electric Light & Power Co., $772,000. 

The budget contains items for generating stations, 
$11,409,200; substations, $652,600; buildings and yards, 
$142,000; transmission and distribution, $35,148,200; 
miscellaneous, $815,300. Of the expenditures for gen- 
erating stations, $426,000 will be for structures and 
equipment at the East River Station of The New York 
Edison Co.; $1,833,200 for equipment at the Hell Gate 
Station of The United Electric Light & Power Co.; 
and $8,711,000 for the Hudson Ave. Station of the 
Brooklyn Edison Co., of which sum $8,290,000 is for 
two 160,000-kw. turbo-generators to go into service this 
year (1931) and next. 

The largest item in the budget, $35,148,200, will be 
expended for improving the distribution systems of the 
companies and particularly for removing overhead pole 
lines in Brooklyn and Queens. 

For Brooklyn $7,394,000 has been appropriated for 
conversion of overhead lines to underground in the 
Greenpoint, Evergreen, Bushwick, Ocean Parkway, 
East New York and Park Slope sections. Removal of 
overhead lines from 171 mi. of streets is provided for. 
In the Brooklyn budget is also an item of $2,000,000 
for general improvements to the distribution system. 

For Queens $7,793,000 has been appropriated for 
the removal of overhead lines; $1,045,000 for extensions 
of service and mains, and $4,812,000 for building sub- 
ways for mains, and general improvement of distribu- 
tion system. The areas in Queens scheduled for change- 
over from overhead distribution to underground are 
Jackson Heights and Woodhaven. Distribution lines on 
47 mi. of streets will be put underground in those sec- 
tions. ; 

The budget contains for street lighting improve- 
ments and equipment items of $414,500 for Manhattan 
and the Bronx; $293,000 for Brooklyn; $275,000 for 
Queens, and $18,500 for Yonkers. 

‘‘Our construction budget for 1931 is smaller than 
that for 1930 by approximately $28,000,000,’’ said Mr. 
Sloan. ‘‘That is because we are now built well ahead 
on generating plant capacity, especially since the de- 
mand for current during 1930 did not increase at its 
normal-rate. Our chief activity this year will be en- 
larging the capacity of our distribution system and gen- 
erally improving it. We have provided for an extensive 
program of changing overhead lines to underground, 
which will yield a more reliable service and vastly im- 
prove the appearance of the streets and benefit property 
in those sections where the lines are placed under- 
ground.”’ 


Dirty, poorly illuminated engine and boiler rooms 
lead to careless methods of operation consequently low- 
ered efficiency. 
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Public Ownership Steps Out 

Notably, in the past, public ownership of utilities 
has been fostered by notoriety-seeking politicians for 
personal advantage, with little regard to the real in- 
terests of the public. Thirty years ago conditions 
favored installation of municipal utilities. Many com- 
munities, too far from existing central stations or dis- 
tribution systems to be economically supplied and with 
too little demand for power or light to be attractive as 
a field for private investment, could, by comparatively 
moderate investment provide themselves electric service. 
As accounting was not well worked out, by overlooking 
depreciation, upkeep, taxes and other overhead, labor 
and fuel costs only being considered, this service seemed 
to be secured at very low rates and was priced ac- 
cordingly. 

Results of this development still continue to plague 
utility management, both private and municipal, which 
is trying to give service but is honest as to costs. Exten- 
sion of distribution networks made electric current, de- 
veloped in economical stations, available for most com- 
munities and the day of reckoning, when plant began 
to wear out, revealed the fallacy of neglected overhead, 
so that from 1915 taking over of small municipal sys- 
tems by private utility companies was rapid. Some 
larger ones, which were operated on an engineering 
rather than a political basis, have adopted adequate ac- 
counting systems and are getting satisfactory results. 
Sane advocates of public ownership are advising that 
retention or installation of a municipal system be based 
on good engineering and finance instead of on political 
or socialistic considerations and that the equivalent of 
taxes that would be paid by a private company be in- 
cluded in the overhead cost of operation of the system. 

If this were done in all cases, comparison of the 
advantages of private and public ownership of utilities 
would be simple. Unfortunately, the advice has not been 
universally followed but, except for those who use bait- 
ing of utility companies and the alleged ‘‘power trust’’ 
as part of their political thunder, the tendency seems 
to be toward consideration of facts rather than fancies. 

For federal projects, the facts are still much 
‘*needled’’ with local advantage and arguments must be 
carefully distilled to remove the adulterations. Federal 
control seems likely, however, to expand, since inter- 
state transmission of power is increasing rapidly. Per- 
haps this will, in the end, be of benefit to private systems 
as state control has, in some cases, shown a narrow 
attitude toward export of power. 

Also there arises the question of how far it is good 
economy to expand distribution networks. Opinion has 
been advanced by some that it is already, overdone, 
claiming that efficiency of generation increases rather 
slowly with size of station and generating units above a 
certain point while cost of the long-distance, high-volt- 
age distributing system is more than of smaller stations 
located near to load centers. Setting up of federal con- 
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trol might serve to bring the point of whether there be 
overexpansion into the open for examination. 

As against this view is the movement in some states 
to allow formation of public utility districts with dis- 
tribution networks to be supplied by plants owned by 
the districts. If this becomes general, it may set up 
argument for competition within state lines that will be 
difficult to meet unless consideration can be focused on 
real engineering and financial facts with political per- 
quisites and socialistic theories eliminated. 

The best service possible to the community at the 
lowest cost consistent with sound engineering and finan- 
cial operation should be and in nearly all cases is the 
aim, of the public utility management. To rely on the 
consciousness of a job well done may, however, be insuf- 
ficient. The new'line of attack by public ownership 
advocates seems to indicate that they will take advan- 
tage of modern developments to bring in ever larger 
publicly-owned competition, thus giving more opportu- 
nity for patronage and complicating the problem of 
ascertaining real costs of operation. 

In an artificial political district which has but one 
common interest and differs on others, it is difficult to 
arouse united interest and action when abuses and bad 
management appear. This is now evidenced by the con- 
ditions of Cook County, the City of Chicago, the Sani- 
tary District and various Park Boards, whose juris- 
dictions overlap and interlock with the result that poli- 
ticians codperate for their control while to bring home 
the blame for extravagance and mismanagement to the 
real offenders is beset with the greatest difficulty. Con- 
solidating all responsibility into a single governing body 
is now advanced as the wise course by many who have 
studied the question. 

In the light of this experience, it would seem pos- 
sible to convince communities not yet saddled with such 
a governmental jumble of the unwisdom of acquiring 
one. But one never can tell. Facts are stubborn things 
but not so stubborn as some people’s theories. 


Why Are Welded Boiler Drums So 
Long in Coming? 

Contrary to popular opinion, agitation for welded 
boiler drums and pressure vessels covered by code goes 
back many years. Preliminary hearings were held be- 
fore the A.S.M.E. Boiler Code Committee as far back as 
1911 and the first Boiler Code edition in 1914 provided 
for forge welding with an ultimate strength of 28,500 Ib. 
per sq. in. in 47,000 to 55,000 lb. per sq. in. steel plate. 
This was allowable stress retained in the 1918 edition 
but was increased to 35,000 Ib. per sq. in. in the 1924 
edition. That fusion welding was seriously considered 
is shown by the sentence definitely forbidding its use 
except in cases where the load was carried by other con- 
struction. The present proposed specification for fusion 
welding of drums or shells of power boilers was pub- 
lished in March, 1930. It provides for maximum work- 
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ing stress in a welded joint as one-fifth of 80 per cent 
(or 16 per cent) of the minimum specified tensile 
strength of the plate. Many feel that this should be 
increased to 90 or 100 per cent. In Germany, practice 
for forge welding ranges from 0.3 to 0.9 (depending 
upon the method used) and for fusion welding from 0.5 
to 0.65 (depending upon the subsequent annealing). 

Progress in this direction has been less rapid than it 
might have been but much of this delay can be attrib- 
uted to the attitude of the welding companies and the 
apparent mistrust and suspicion with which they regard 
one another. Each one independently plowed through 
the same field to discover the same elementary principles 
and reach practically the same goal. They guard with 
jealous care what is probably an empty hat and discuss 
with infinite caution exhaustive tests apparently made 
only to enable them to tell of the millions spent on their 
development work. 

So shackled with words, progress has been slow and 
the reason for the delay is clearly pointed out by the 
following address recently made before the A.W.S.: 
‘‘Manufacturers of pressure vessels, some gas welded, 
some arc welded and some resistance welded, come to 
these meetings and tell of the great numbers of such 
vessels which they each make each year and of the many 
millions of dollars of value represented by them. The 
pressure vessel committees, deeply conscious of their 
responsibilities in establishing rules to govern this im- 
portant industry, plan researches which would cost a 
few tens of thousands of dollars. The manufacturers 
and users and others who would presumably be inter- 
ested are asked to contribute to the cost of these re- 
searches. 

‘‘Out of the many dozens of firms approached, per- 
haps about five firms undertake to contribute to the 
costs, but to the extent of only a few hundreds of dollars 
each. This is all that small firms ought to be expected 
to contribute but is disappointing in the case of the 
important concerns whose representatives in the discus- 
sion of papers never mention a sum less than a million 
dollars when describing their research activities. There 
is a striking contrast between the general suggestions in 
the discussion of papers that many of the firms are 
spending millions to put the final touches of perfection 
on their wonderful products and the ultimate admission 
that very few of them will put up even a few hundred 
dollars apiece to determine elementary things, which 
it is absolutely essential to know, if guesswork is to give 
place to reasonable certainty.’’ 


The Windowless Factory Is Here 

For several years the idea of windowless buildings 
has been discussed pro and con by arehitects and en- 
gineers, a great deal of the discussion being con. Those 
who had the temerity to state definitely that it couldn’t 
be done are now in the same position as the men who 
pronounced the aeroplane impossible. For the idea of 


the windowless building has now crystallized into 
actuality and the Simonds Saw and Steel Co. is planning 
to build such a structure at Fitchburg, Massachusetts. 
It is to be a factory building of single-story con- 
struction, designed with no partitions and only 56 in- 
terior columns in the entire structure, with a total area 
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of 207,000 sq. ft. Machinery layout has been planned 
for straight line production. 

One of the principal objects of the design is to 
create an ideal working environment for each employe. 
Noise will be eliminated by removing its causes, so far 
as possible. Uniform artificial illumination to produce 
an intensity of 19 foot candles at the working plane, 
without glare or shadows, will be provided. Every 10 
min., over 500,000 cu. ft. of air, at proper humidity and 
temperature and properly cleaned, will be brought into 
the building. This, together with all necessary heat, will 
be under automatic control. The color scheme of the 
interior has also been carefully worked out to reflect 
light properly and to obtain a favorable reaction from 
the occupants. 

With the psychological effects of eliminating win- 
dows and the physiological effects of air conditioning on 
the workmen we have no concern here. The important 
fact is that all these conditions are expected to benefit 
the workman, increase his enjoyment in his work and, 
together with a higher use factor of the equipment and 
concentration of activities of three old plants in the new 
one, to increase factory production about one-third. If 
such an arrangement succeeds in doing this, at the same 
time improving working conditions, it will doubtless 
exert a profound influence on our present production 
scheme and will silence the Doubting Thomases who are 
always on hand to belittle the work of the pioneer. 


Research and the Plant Engineer 


Although we must look to résearch, science and in- 
vention for advancement of the industry, it is difficult 
for the small plant engineer to appreciate fully changes 
and improvements that have been made or that are 
impending. 

To study research reports and new lines of investiga- 
tions thoroughly does little good, however, unless the 
engineer has some facilities for carrying on investiga- 
tions of his own or has the ability and data to interpret 
the work of others. If the process or investigations are 
still experimental, it is unlikely that the average small 
engineer can obtain sanction to spend money on it but, 
if it has been tried successfully by some large works 
capable of financing the investigation, he is more likely 
to be successful. 

The large central station has been a proving ground 
for the development of new ideas and the results of 
their investigations should be of inestimable value to 
the small station or industrial engineer. The results 
must not be considered as a working guide, however, 
but more of a text book as a means of increasing his 
general knowledge of the subject. 

No capable engineer expccts to find his problems com- 
pletely solved in a text book or magazine. No one idea 
can be taken from one plant and applied to another 
without change. Study of a dozen similar problems 
and their solutions, intimate knowledge of new research 
activities and the natural ingenuity of a good engineer 
should enable him to solve his own problem in a satis- 
factory manner. A study of research investigations is 
seldom of direct value to an engineer but properly 
correlated with his past knowledge and experience 
assists him in weaving a background which holds his 
practical experience together. 
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Power Show Exemplifies Industrial Progress 


Firre Power SHow Hewp Fesruary 10-14 ar Cuicaco In CONJUNCTION WITH 
THE MiIpwEst ENGINEERING CONFERENCE AND THE FUEL SECTION OF THE A. S. M. E. 


UCCESSIVE STEPS in the progress of an industry 

must be dated, not from the inception of new ideas 
and equipment but from the time that they are avail- 
able to the trade. Power shows have been of assistance 
to manufacturers in presenting details of their equip- 
ment to the public in a personal way and each show has 
recorded successive advances of the industry as a whole. 
This, the fifth Power Show, was no exception and al- 
though no equipment of a sensational character was 
offered, the detail of refinement evident in all exhibits, 
indicated the advanced state of the art of generation and 
utilization of steam and power. 

Evidence of impending improvements were evident 
from the widespread importance placed on welded boiler 
drum construction by several manufacturers and the 
almost universal interest in special corrosion and heat 
resisting alloys, while an additional touch of interest 
was added by a boiler unit in actual operation. This last 
exhibit was made up of equipment supplied by various 
manufacturers. <A boiler test was run each day and the 
steam generated used for heating the exhibit hall. Show- 
ing equipment in actual service operation has been advo- 
cated by us, editorially, for the past three years and 
undoubtedly further advances of the practice will do 
much to increase general interest in the show. 


FuELS HANDLING AND Firing EQUIPMENT 


Perhaps the most striking feature of the show was 
the large number of exhibits devoted to small stokers 
designed particularly for the utilization of Midwestern 
coal. With the exception of the working model of a link 
grate stoker of the Westinghouse Elec. & Mfg. Co. and 
the full size model of the Stowe compensated feed stoker 
of Johnson & Jennings Co., the dozen or more stoker 
exhibits were types designed primarily for small boilers. 

The new ‘‘14’’ Junior stoker of the Illinois Stoker 
Co. is a small chain stoker designed for boilers of from 
100 to 250 hp. built for forced or natural draft and 
designed so that the ash pit can be entirely above the 
floor and excavation unnecessary. Combustion Engi- 
neering Corp. showed the new C-E stoker unit, an under- 
feed stoker made in three models, ranging in size from 
10 sq. ft. to 28 sq. ft. grate area. Riley Stoker Corp. 

‘demonstrated improvements on the Jones Stoker. The 
Chief underfeed stoker of the Marion Machine, Foundry 
& Supply Co. is an underfeed stoker with a screw feed 


and built in sizes up to 225 hp. The Auburn Junior of 
the Auburn Stoker Corp. is a new hydraulic ram stoker 
made in sizes to take care of from 1500 to 6000 sq. ft. of 
radiation and intended as a companion stoker to the 
Auburn underfeed, to give a complete line of 12 sizes, 
ranging from 1600 sq. ft. of radiation to 500 hp. A 
hydraulic underfeed stoker was exhibited by the Delta 
Stoker Co. and a new model of the Iron Fireman of the 
larger size and with the motor raised above the floor 
level was featured by the Iron Fireman Mfg. Co. Other 
small stoker exhibits included the improved type C of 
the Whiting Corp.; the Firite automatic stoker of the 
Hoffman Combustion Engineering Co.; the Combus- 
tioneer, Inc.; Modern Coal Burner of the Modern Coal 
Burner Co. and the Pulverzone of the Cokal Stoker 
Corp. ; 
Pulverized coal came in for less attention than in 
former shows and the exhibit included but four pulver- 
izers; the new Fuller Lehigh Co. Type B pulverizer, an 
air separation ball mill using two rows of balls; a new 
small (500 lb.) Raymond mill exhibited by the Combus- 
tion Engineering Corp., who also showed the use of ball 
mills for unit firing; a new Model No. 4 pulverizer by 
the Riley Stoker Corp. in which the pulverizer and ex- 
hauster chambers are brought closer together; and an 
up-to-date model of the Strong-Seott Mfg. Co. Unipulvo. 
Riley Stoker Corp. also featured the new Cyclone turbu- 
lent burner as installed at Cahokia. 

Considerable attention was attracted to midwestern 
coals by the exhibits of the Old Ben Coal Corp. featur- 
ing method of separation and cleaning of coal and the 
exhibit of the Sterling Midland Coal Co. showing motion 
pictures of their method of cleaning and handling coal 
at the mines, while an operating model of Sauerman 
power drag scraper was featured by Sauerman Bros. to 
show modern coal storage practice. Link-Belt Co. ex- 
hibited an operating model of a rotary railroad car 
dumper and the Richardson Scale Co. demonstrated, 
also by means of a model, the newly developed Convey- 
O-Weigh, a conveyor scale designed to deliver lumpy, 
erushed, granular or powdered materials of predeter- 
mined weights either intermittently or almost continu- 
ously. 

Each day an 8 hr. test was conducted on the boiler 
mentioned above by the Commercial Testing & Eng. Co. 
using a different kind of midwestern coal each day. 
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The boiler was a Kewanee Boiler Co., 70 hp. Type C 
fired by a Whiting Corp. Harrington stoker and 
equipped with Foxboro Co., Hays Corp. and Republic 
Flow Meters Co. instruments; Boiler Room Improve- 
ment Co., Eclipse smoke indicator; Consolidated Ash- 
eroft Hancock Co. safety valve; New York Blower Co. 
forced draft fan and a Chicago Fuel Saver Co., Field 
barometric draft control. The stoker was driven through 
a Cleveland Worm & Gear Co. speed reducer. Other 
manufacturers supplying equipment were H. T. Barton 
Co., Chicago Firebrick Co., Illinois Fireproof Covering 
Co. and Permo Seal Co. Coal for the first three days 
was supplied by the Binkley Coal Co., the Electric Coal 
Co. and the Old Ben Coal Corp. 


BoILeRS AND ACCESSORIES 


Fusion welding of pressure vessels was featured by 
the Babeock & Wilcox Co. by means of a large exhibit of 


test specimens and microphotographs and welded drums 
or pressure vessels which had been tested hydraulically 
were exhibited by the Combustion Engineering Corp. 
and by the Titusville Iron Works division of the Struth- 
ers Wells-Titusville Corp. The former was a 34-in. 
I. D. drum tested to about 3250 Ib. pressure and the 
second was a 20-in. drum which had been tested to 5000 
lb. pressure. Both drums showed considerable distor- 
tion, but no indication of a failure in the weld. Welding 
for boiler repair and maintenance work was demon- 
strated by the David H. Smith & Sons by means of the 
Smith-Waters Are Welders of the portable alternating 
current constant are type. 

Application of Apexior protective coating to boilers 
by means of newly designed tools was featured by The 
Dampney Co., while Sealkote, a new boiler wall coating 
which is waterproof and airproof, and which ean be 
painted after it is allowed to dry was demonstrated by 
the Dearborn Chemical Company. 

Three new high pressure gage glasses and water col- 
umns were exhibited: The Loose Window construction of 
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the high pressure flat gage glass of the Diamond Power 
Specialty Corp. is designed for high pressure and is so 
constructed that the glass itself is virtually loose and. 
acts only as a support to the mica. Forged steel water 
columns of the Yarnall-Waring Co. are now built with 
a solid bolted top with no stuffing box and the cutting 
action on the gage glass is eliminated by special con- 
densate grooves. The new gage glass and water col- 
umn of the Wright-Austin Co. uses a round glass with 
forged steel mounting pieces intended to give the neces- 
sary rigidity and equalize strains in glass and column. 
The Vulean Soot Cleaner Co. exhibited the new 
Model J head, with a ball and stocket joint at the wall 
and special supporting brackets to support the head, 
while the Northern Equipment Co. exhibited for the first 
time a Copes Class OT feedwater regulator designed 
particularly for oil field and Seotch marine boilers. It 
is the tension type made in sizes up to 24%4 in. Another 


exhibit which attracted a great deal of attention was the 
model of the Ford Motor Co. 1350 lb., 750 deg. tempera- 
ture Ladd boiler exhibited by The Superheater Co. to 
show the application of the Elesco superheater designed 
to handle 700,000 lb. of steam per hour. 


Borer AUXILIARIES 


Construction and application of Connery & Co.’s 
breechings and improved generator air cooler ducts was 
demonstrated by Connery & Co. by means of models. 
The Buffalo Forge Co. had on exhibit one of the rotors 
of the 243,000 ¢.f.m. induced draft fans, said to be the 
largest ever built, for the Waukegan Station. These 
fans are driven by two motors, one a 325-hp., 485-r.p.m. 
slip ring motor for normal service, the other a 900-hp., 
645-r.p.m. constant speed motor for peak load conditions. 
Allen-Sherman-Hoff Co. exhibited full-sized models of 
their new Type C Hydroseal ash pump with a chrome- 
molybdenum-nickel, heat treated and ground runner and 
a chrome plated shaft. Chicago Fuel Saver Co. ex- 
hibited several models of the Field fuel saver, a device to 
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automatically regulate the draft on natural draft boilers. 
Manhole ventilators were featured by the Coppus Engi- 
neering Co. 

FURNACES AND REFRACTORIES 


Furnace wall construction of the solid, air-cooled and 
water-cooled types were exhibited by many companies. 
The Drake Non-Clinkering Furnace Block Co., Inc., as 
part of the Ernest E. Lee Co. exhibit showed for the 
first time the Finn block bolted-on construction to pro 
vide an all-metal exposure between bare tubes. This 
company also featured the new BTU suspended air- 
cooled wall available both with the fire-clay and with a 
silicon carbide veneered face, as well as the new line of 
BTU cements. A Carbofrax veneered suspended arch 
construction suitable for any make of arch was exhibited 
by The Carborundum Co. and a new type of sectional- 
ized suspended insulated wall with one-half the weight 
of a 2214 in. standard solid wall was exhibited by the 
M. H. Detrick Co. Construction of air-cooled walls made 
with Plibrico was demonstrated by Plibrico Jointless 
Firebrick Co. and the steel case setting offered by this 
company was illustrated by a number of large exhibits. 

Application of Adamant cement in the construction 
of flat suspended arches for the purpose of retarding 
spalling was a feature of the exhibit of the Botfield Re- 
fractories Co. Methods of using and tools for installing 
Ramtite plastic furnace lining and the new 100-lb. pack- 
age was demonstrated by the S. Obermayer Co. Produe- 
tion of refractories, methods of manufacture and re- 
search activities of the Harbison-Walker Refractories 

Co. was shown by motion pictures. In the booth of the 
LaClede-Christy Fire Clay Products Co. several new 
and special mixtures were featured and the products of 
the John L. Cummings Co., recently associated with the 
LaClede-Christy Fire Clay Products Co., were exhib- 
ited to show the complete range of the combined prod- 
ucts of the two companies. 


Water TREATMENT AND HEATING 


Continuous blowdown systems and their use with or 
without the Elgin system of deconcentration was demon- 
strated by the Elgin Softener Corp. by means of a small 
electrically-operated glass boiler model. Continuous 
blowdown systems were also featured by the National 
Aluminate Corp. with particular attention to their new 
variable orifice control recently developed to eliminate 
excessive valve maintenance and to give better control of 
the blowdown from individual boilers. A new line of 
vent condensers in small sizes for feedwater heaters were 
exhibited by the Power Plant Specialty Co. ; a meter con- 
trol device for chemical control on hot process softeners 
was exhibited by the Graver Tank & Mfg. Corp., and the 
new type of Electro-Chemical feeder or proportioner 
with a swing draw-off was shown by the Permutit Co. 
for the first time. 


VALVES, TRAPS AND PACKINGS 


One of the interesting features of the show was the 
large number of high pressure steel and alloy valves 
offered. The William Powell Co. featured the new 
Cutler-Hammer motor control and exhibited many spe- 
- cial alloy valves, among them a complete new line of 
aluminum alloy valves. This line includes aluminum 
elbows, tees, caps, couplings and unions in sizes from 
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14. to 10 in. Lunkenheimer Co. exhibited a complete 
line of steel gate valves; Jenkins Bros. a new line of 
bronze valves with one-piece screw-over bonnet and slip- 
on stay-on dise holder and the Henry Vogt Machine Co. 
featured a new De Florez control for remote control of 
valves and a line of 600 lb. drop forged stainless steel 
globe valves made in 34 to 6 in. sizes. 

Many new special service valves were on display. 
Atwood & Morrill Co. exhibited their new oil closing 
type bleeder valve; the Cochrane Corp. showed a cut- 
away section of the new motor operated Multiport back 
pressure valve with the inverted dashpot; the Schutte 
& Koerting Co. exhibited their type F2 electric control, 
Venturi reducing valves and the hydraulically operated 
Wenig spool balanced reducing valve. The new type all 
ball-bearing stuffing box was a feature of The Fisher 
Governor Co., Inc., exhibit. This stuffing box has been 
adapted as standard for all Fisher liquid level controll- 
ers and rotary bonnet lever valves. They also exhibited 
their new pilot control unit utilizing a Bourdon tube 
and designed to eliminate draphragms in connection 
with pressure regulating valves. Yarnall-Waring Co. 
also exhibited the new line of Yarway Seatless and 
double tightening Blow-off valves. 

Application of electric motors to special valve con- 
trol was shown by the Bodine Electric Co. and an air 
pressure regulating valve of the piston type was exhib- 
ited by the Hannifin Mfg. Co. The Bareo Mfg. Co. fea- 
tured the Barco Lubricated Curb Cocks for underground 
gas service of air, water, gas or gasoline, and the Davis 
Regulator Co. featured their turbine bleeder non-return 
valve with an auxiliary oil cylinder, a new pressure reg- 
ulater, constant pressure pump governor and a duplex 
balanced solenoid valve. 

The Crane Co. featured their alloy steel valve and 
special alloy. The Central Valve Mfg. Co. exhibited 
two new valves, the Perfection, a self-grinding valve, 
especially adapted for conditions where scale, sediment 
and other solid matter is contained in the fluid being 
handled and the Replate, a globe and angle valve, de- 
signed for severe service in air, gas, oil, water or steam. 
The head of the valve is of special construction, and can 
be renewed or replaced as desired with any material 
most suitable for the purpose. 

Button-Hole tape, a new development of the Gar- 
lock Packing Company, was exhibited and demonstrated 
in their booth. This is made up of two parallel courses 
of folded asbestos cloth jointed together by a single ply 
of bonding fabric. Another new packing material, Plas- 
ket, available in three grades for uses in steam, water, 
air, gas, brine, ammonia and petroleum products, was 
offered by the A. & E. Company. The Perfect oil re- 
tainer for shaft packing built in sizes from 14 to 12 in. 
was shown in a number of different services by the Chi- 
cago Rawhide Mfg. Co. 

Traps, some for pressures as high as 1800 lb., were 
exhibited in new designs. One of the high pressure de- 
signs was the new piston operated, high capacity trap of 
the Armstrong Machine Wks., in the Barrett-Christie 
Co. exhibit. Another was a high pressure model of the 
Cochrane Corp. high capacity trainer. The Curtis Type 
T return trap, the bulb type thermostatic regulator and 
the Curtis excess pump governor which uses no packing 
were all features of the Julian d’Este Co. display. 
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Sareo Co., Inc., made a feature of the new Type 
TR-24 dead end service regulator and the heavy duty 
No. 9-4 steam traps. Kaye and MacDonald, Inc., offered 
two new traps, the K-Master, an inverted bucket trap, 
and the K. & M. Safety trap with the valve on the inlet 
and so designed that it will work even with the cover 
removed. 

ALLOys, JOINTS, Piping AND INSULATION 


Various types of nickel alloy and monel metal were 
shown by the International Nickel Co. by means of 
products made by different companies who make use of 
these nickel alloys. The Babcock & Wilcox Tube Co. 
shows a number of Nirosta K-A-2 seamless tubes and 
pipe and the American Brass Co. featured Everdur 


metal, a copper-silicon-manganese alloy with corrosion 
and resistance properties. Sumet Corp. featured their 
new Thermo-Electric babbit metal, a number of bars of 
which were turned through an angle of 180 deg. to 
demonstrate its unusual properties. Universal Bearing 
Metals Corp. demonstrated the non-seizing, non-scoring 
properties of Bearium metal and Arthur Harris & Co. 
announced and exhibited a new line of permanent mold 
cast bronze bushings and aluminum bronze castings. 

Croll-Reynolds Engineering Co., Inc., featured their 
FlexoDise Expansion joints made up of flexible heat- 
treated alloy steel elements; Kopperman & Sons fea- 
tured a new expansion joint with a special monel metal 
sleeve; and E. B. Badger & Sons Co. exhibited their 
vertical riser expansion joint. 

Welded and seamless piping was shown by a number 
of exhibiters. Himelblau, Agazim & Co. had an exhibit 
of products from the new welding shop featuring the 
use of Tube-Turns; Geo. B. Limbert & Co. exhibited pipe 
bends and made special features of a new special 1500- 
lb. joint made for the American Power Piping Co. and a 
new line of Van Stoned joints for 14 in. pipe. A section 
of 24-in. seamless tubing was exhibited by the National 
Tube Co. along with sections of their copper-bearing 
pipe, a special rust resisting metal. General Insulating 
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& Mfg. Co. featured the new Savall rock wool pipe in- 
sulation suitable for high temperatures and supplied in 
36-in. sections make up for different pipe sizes and thick- 
nesses. . 


Unit Heaters AND HEATING EQUIPMENT 


L. J. Wing Mfg. Co. exhibited a new 300-lb. unit 
heater with hairpin tubes connected to a steel header by 
mechanical joints and featured the Scruplex Saf-te fan 
guards, now a special feature of their heaters. A new 
concealed radiator was exhibited by the C. A. Dunham 
Co. and a new line of unit heaters in colors, designed 
particularly for office service, was exhibited for the first 
time by the Perfex Corp. The Powers Regulator Co. 
offered a new self-contained thermostatically controlled 


radiator valve and the Barber Coleman Co. has a new 
design of motor-operated controller for blast heater 
dampers, as well as new 5 and 6-in. motor-operated 
valves. Webster Tallmadge, Inc., featured heat zoning 
system with orifice distribution and electrically remote 
control while the Jas. P. Marsh & Co. showed a working 
exhibit of their differential vacuum heating system. 
Zone control systems and a new pressure actuated unit 
heater fan switch to cut the heater fan out of and in 
service with the steam supply to the heater were dem- 
onstrated by working equipment by the Illinois Engi- 
neering Co. The Mason hydraulic regulator connected 
for operation of under air pressure was shown by the 
Mason Regulator Co. operating a number of valves. 


Power TRANSMISSION EQUIPMENT 


Roller bearing application for heavy duty service 
such as steel mills, roll neck and locomotive service was 
featured by the Timken Roller Bearing Co., particular 
attention being paid to the new Timken 4-8-4 type loco- 
motive, the first anti-friction locomotive built. The 
Fafnir Bearing Co. exhibited their J type Felt-seal bear- 
ing, designed to be dust proof under its own housing, 
particularly adapted for small portable tools. The Felt- 
seal line of bearings and the new pressed steel retainer 
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‘arex CO, indicator and recorder with Bakelite impellers 


rings and thrust bearings designed to give the full 
complement of balls with a sturdy rugged construction 
was displayed by the Strom Bearings Co., and the 
Grea-Seal felt-protected ball bearings was displayed by 
the Norma-Hoffman Bearings Corp. Ahlberg Bearing 
Co. exhibited a new CJB self-lining bearing with white 
metal retaining ring and featured the new E-C (ex- 
tended cone) pillow block. S.K.F. Industries, Inc., fea- 
tured a new universal solid pillow block for heavy loads 
and high speeds and a unit pillow block known as the 
BX series. Rollway Bearing Co., Inc., demonstrated by 
means of a full-sized crane head their new maximum 
floating type bearing while the Shafer Bearing Co. ex- 
hibited self-aligning all roller bearing pillow blocks. 

High speed chain drives with speed up to 4000 ft. per 
min. by means of forced feed lubrication was shown in 
service in the booth of the Boston Gear Works Sales Co. 
and the action of chain drives at high speeds were shown 
by the Morse Chain Co. by means of a Neon lamp 
synchronized with the pitch travel of the chain. A 
somewhat similar machine was used by J. E. Rhoads & 
Sons to show the relative efficiency of flat leather belt- 
ing compared with other belting such as rubber and 
stitched canvas. The machine was equipped with a 
prony brake and a device to indicate the slip directly. 
High efficiency worm gearing for industrial service was 
featured by The Cleveland Worm & Gear Co. 

The recently announced P. I. V. gear for variable 
speed transmission was the central figure of the Link- 
Belt Co. exhibit and the Reeves Pulley Co. made a fea- 
ture of their new enclosed Reeves variable speed trans- 
mission built for vertical or horizontal operation up to 
25 hp. The central exhibit of the Stephens-Adamson 
Mfg. Co. booth was the new motorized JFS variable 
speed reducer combined with an electric motor of stand- 


ard manufacture. The unit is entirely self-contained so, 


that the entire drive can be mounted with four base bolts 
and without a base plate. In addition to the improved 
Armorclad circuit breaker equipment, Type M centrif- 
ugal pump and the Type ARZZ explosion-proof motors 
exhibited by the Allis-Chalmers Mfg. Co., the Rossman 
System of adjustable speed control was a feature of the 
exhibit. With this system the stator of the driving mo- 
tor is rotated by a second speed control motor to give 
close regulation of the speed of the driving motor. New 
applications of Fast’s self-aligning couplings were shown 
by the Bartlett Hayward Co. 


TooLs AND INSTRUMENTS 


Portable and stationary indicating pyrometers par- 
ticularly designed for flue gas and stack temperatures 
were demonstrated by the Illinois Testing Laboratories, 
Ine. Steel instruments panels with enclosed wiring, 
new model control pyrometer with a mercury contacting 
switch having a capacity of 50 amperes at 220 v. was 
featured by the Republic Flow Meters Co. A flush 
mounted pyrometer, Model 425 built with a dust and 
moisture proof casing, differential level gage for surge 
tanks and a combined barometer and vacuum gage was 
featured by The Bristol Co. Flow meters for 2500 and 
5000 lb. pressures were exhibited by the Foxboro Co. 
“ and the Vortex principle boiler feedwater meter was 
shown in operation by the Henszey De-Concentrator Co. 

The Permutit Co. exhibited the new design of Ran- 
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and a round recording chart. A number of new instru- 
ments were exhibited by The Hays Corp., among them 
a differential draft gage designed primarily for air filter 
service, new combined draft CO, and flue gas tempera- 
ture indicating panel and a low CO, flasher which auto- 
matically calls the engineer’s attention by flashing a 
light when the CO, drops below 8 per cent. Smoke 
indicating recording apparatus as it would be in a power 
plant and a recording condenser leakage or evaporator 
carryover meter calibrated to read percentage of leakage 
were two features of the Leeds & Northrup Co.’s exhibit. 
A power type pressure transmitter utilizing Selsyn mo- 
tors and test water cooling coils for obtaining boiling 
water samples were exhibited by the Bailey Meter Co. 
Cooling coils of various types and sizes were also a fea- 
ture of Parker Appliance Co. exhibit. The Duragauge, 
a new gage for pressures up to 10,000 lb. and made with 
an indestructible movement of Nitralloy steel was shown 
by the Consolidated Asheroft-Hancock Co., Inc., and a 
new high pressure gage with a forge steel movement 
and a Duco dial was featured by the Crosby Steam Gage 
& Valve Co. 


Portable testing equipment for tests of welded speci- 
mens was shown in operation in the booth of The Linde 
Air Products Co. and the new combination Type W 17 
welding blowpipe was exhibited. One of the features of 
the Weston Electrical Instrument Corp. was the Model 
551 Watthour meter circuit test set. Other instruments 
exhibited were the new Model 575 volt-ammeter watt 
meter and a new DC volt-ammeter, Model 540 with all 
circuits fused. 

Application and use of the Brown motion transmit- 
ter and position indicator to show the position of valves, 
dampers, tank levels, and similar services, etc., at one or 
a number of points simultaneously, was demonstrated 
by the Brown Instrument Co. The Yorkco brine testing 
set for the pH value by the color method was exhibited 
by the York Ice Machinery Corp. 


TOOLS 


New tools for refacing Diesel engine exhaust valves 
and seats. were demonstrated by The Leavitt Machine 
Co. This is a portable device made from 3 to 10 in. sizes. 
The Walworth Co. demonstrated the ease of operation 
of their new drop forged, all forged pipe wrench ard 
the Snap-On Tools, Inc., featured their new Model 73 
Giant Ratchet wrench for heavy work. Special high 
speed, 180 cycle motors for machine tool drive were ex- 
hibited in action with representative Black & Decker 
Mfg. Co.-Van Dorn machines and a new heavy duty 
double ended buffer with each end independent of the 
other but driven by the same motor was one of the fea- 
tures of the exhibit. Clements Mfg. Co. showed the 
improved Cadillac blower and demonstrated new appli- 
cations. The Breuer Electric Mfg. Co. exhibited the 
improved Tornado portable electric blower and heat 
blowers and also demonstrated practical industrial appli- 
cation. The new Badger No. 4 car mover with cast steel 
shoe was shown for the first time by the Advance Car 
Mover Co. 

In the only prime mover exhibit at the show, the 
Superior Engine Company showed two of their new de- 
signs, one 210 hp. 600 r.p.m., 814x11 in. 12,500 Ib. en- 
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gine and a small 33 kw. generator set. A new design 
in oil pressure filter especially designed for internal 
combustion engines was exhibited by the Wm. W. Nu- 
gent & Co., Inc., in sizes to handle from 150 to 4000 
g.p.h. The Texas Co. had a gear mechanism to indicate 
the application of certain of their products and the 
Standard Oil Co. exhibited lubricants for use in all types 
of power plant equipment. 

General purpose low head room crane for a.c. and 
d.c. operation from 14 to 5 t. capacity, a new line, was 
shown by the Wright Mfg. Co. Two designs of compact 
hoists, one of the close clearance type equipped with new 
design of motor-driven trolleys were shown in operation 
by the Shepard Niles Crane & Hoist Corp. 

A direct, positive counterflow heat exchanger with 
split tube sheet and floating head construction formed 
the central part of the Foster Wheeler Corp. exhibit. 
Practical application of condenser and oil cooler clean- 
ing as practiced in power plant was shown in a large ex- 
hibit of the Oakite Products, Inc. 

Irving Iron Works Co. exhibited a new radial grat- 
ing for circular walkways and platforms around tanks, 
vats and stacks, and also demonstrated their stream line 
splice with which the flooring can be made continuous 
in both directions. 

A full size Multumite Cubicle of all welded steel con- 
struction incorporating new overload protection fea- 
tures for across the line starting, dual overload feature, 
male and female disconnects and fully enclose air circuit 
breakers was exhibited by the I-T-E Circuit Breaker Co. 


Jennings Suction pump, an open impeller centrifugal 
for sump service and the non-clog type for pumping 
waste, sewage, trash or any fluids containing a large 
percentage of solids, was the main feature of the Nash 
Engineering Co.’s exhibit. The Weil Pump Co. showed 
a new horizontal Type HCN non-clogging screenless cen- 
trifugal pump and the Economy Pumping Machinery 
Co. exhibited a new small 200-lb. pressure pump with 
a capacity of from 10 to 120 g.p.m. A modification of 
this design is supplied for pressures up to 400 lb. per 
sq. in. 

The Compact, a new type air filter in an extremely 
compact design, was the feature of the Independent Air 
Filter Co.’s exhibit and the American Air Filter Co. 
demonstrated a new window filter and ventilator. The 
Centrifix Corp. exhibited steam purifiers for steam, gas, 
vapor, compressed air, evaporating units and similar 
equipment. 

The Swartwout Co. featured their new Carborator 
Type desuperheater and governor which taken in com- 
bination with their pressure reducing valve forms a 


complete reducing ard desuperheating system for re- ’ 


ducing high temperature high pressure steam to low 
temperature low pressure steam. Colvule, a plastic rub- 
ber compound for repairing and preserving conveyor 
belts, lining for hoppers and chutes, covering for pipes, 
unions and valves, was demonstrated by The Hitchcock 
Co., Ine., in two forms, a corrosion resisting and abra- 
sion resisting mixture. Johns-Manville Corp. exhibited 
for the first time a new asphalt block designed for sur- 
facing roadways and platforms and particularly adapt- 
ed to industrial practice. Two new soundproof materials 
for walls and floors, Absorbit and Absorbophone, were 
shown by the Korfund Co., Ine. 
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Rotoscope for Measuring Speed 

SHDOWN ROTOSCOPE is an instrument operat- 

ing on the stroboscopic principle, by means of 
which the observer’s vision is ‘‘geared up’’ to the speed 
of any rapidly moving object. It is designed so that 
periodic motion, whether rotary, oscillatory, vibratory 
or reciprocating, can be observed and studied and the 
exact speed of the moving object can be determined 
without physical contact of any kind with the object. 
Slow motion study and exact timing at any speed from 
100 to 40,000 movements per minute can be accom- 
plished. 

Chief feature of the rotoscope is the rotary cylin- 
drical shutter which is claimed to be capable of giving 
as many as a thousand glimpses per second, which blend 
into a continuous impression on the retina of the eye. 
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ASHDOWN ROTOSCOPE IN CARRYING CASE 


The speed of this shutter can be varied by rapid ad- 
justments with a tiny five-speed gear box. Fine adjust- 
ment speed control is secured by a special centrifugal 
governor, achieving an accuracy claimed to be well 
within 0.5 per cent. 

The instrument weighs six pounds. It is designed to 
make readings under practically any working conditions 
and without the aid of special illumination. It is oper- 
ated by clock work and requires no electrical connec- 
tions. The operator holds the instrument in his left 
hand with the shutter apertures to his eyes and controls 
the speeds with his right hand. By setting the speed of 
the shutter at exactly the speed of the moving object, 
the latter appears to be absolutely stationary. Its speed 
ean then be read on the side of the instrument. By in- 
creasing or decreasing the shutter speed slightly, slow 
motion study ean be achieved. Its applications in in- 
dustry are stated to include the study and timing of 
gears, ball and roller bearings, springs, cams, valves, 
chain and belt drives, grinding wheels, bobbins, spindles, 
high-speed tools—without dangerous or undesirable con- 
tacts. It is used for purposes of synchronization; for 
the determination of speed losses from friction or slip; 
for the observation of vibration and deflection; in fact, 
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for the detection and elimination of the many mechani- 
eal troubles which hinder rapid production. The Roto- 
scope is made in England and distributed in this coun- 
try by Livingston & Southard, Ine., New York City. 


Fitz Auxiliary Hydroelectric 


Generator Unit 


LONG RURAL distribution lines, we often find but 
four or five customers per mile at low and inter- 
mediate voltages. When such lines run into any length, 
the voltage drop is large as the copper is rather meager. 
To correct the power factor on such lines means in- 
creased capacity on account of the reduced wattless 
component without an increase in copper. 
For this service, the Fitz Water Wheel Co. of Han- 
over, Pa., has recently brought out a combined water 
turbine direct connected generator unit for the excita- 














SMALL HYDROELECTRIC UNIT TO SUPPLY EXCITATION 
FOR SYNCHRONOUS CONDENSERS 


tion of synchronous condensers, so that no current is 
taken from the line for excitation. Not much of a 
water power is required for such service, in fact the 
excitation for a 100-kw. synchronous condenser only 
amounts to about 3 kw. In most cases, the power com- 
panies have acquired the water and power rights of 
such streams along their lines, therefore these can be 
turned to good account and such corrective plants run 
by remote control, requiring only weekly attention as 
all lubrication is entirely sufficient for such intervals. 
The illustration shows the construction on a common 
baseplate, rigidly tying the two members together. The 
regulation is by a built-in governor of high inherent 
damping so that even if 90 per cent load were suddenly 
thrown off the governing device would preserve prac- 
tically constant speed, making but one or at most two 
corrective movements in bringing the water supply to 
the rate required for the new load condition. The speed 
adjusting is done at the factory under test load and the 
governor device then sealed to prevent tampering by 
unauthorized persons. When very close regulation of 
excitation voltage is required, the company supplies a 
reasonably priced voltage regulator for that purpose. 
The governing is water-saving in its functioning, al- 
‘though where irrigation rights or other matters pro- 
hibit this governing, electrical regulation is supplied 
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which does not appreciably change the rate of water 
flow. 

Shop tests indicate high efficiencies. Every unit gets 
a thorough shop test with ample overload to prove the 
set up and the insulation. 

For isolated plants up to 20 kw., this combined water 
turbine-generator unit is ideal. No attention is required 
and the built-in governor avoids all trouble due to wide 
variations in voltage. As the turbine has but one mov- 
ing part, the runner, it will be seen that it is as simple 
as it can be made, 


Type OT Feedwater Regulator 


EVELOPED PRIMARILY for installation on oil 

field, horizontal return tubular, Scotch marine and 
similar types of boilers, the Copes Type OT feedwater 
regulator has recently been placed on the market. It 
consists, as shown, of a balanced valve actuated by air 
expansion tube or thermostat. The valve is the stand- 
ard Copes regulator valve, type BI with horizontal 
rotating lever shaft, used in place of the usual sliding 
stem to reduce friction. 

Type OT thermostat is made up of two short tubes 
connected at an angle by a heavy bronze return bend. 
Both tubes are in tension and give the operating effect 
of a single tube. The thermostat is connected to the 
boiler in the same manner as a water column. Steam 
fills the upper part of the tube and water the lower 
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‘TYPE OT COPES REGULATOR WITH VALVE IN VERTICAL 
FEED LINE . 


part and as the water level falls and rises, the increase 
or decrease of steam causes the tube to expand or con- 
tract, actuating the valve to close as water level rises 
and open as it falls. 


The valve can be installed in the vertical feedwater 
line, to which the thermostat is clamped as shown; if 
the valve is placed in a horizontal line, the thermostat 
can be supported on special pipe fittings placed on the 
horizontal line. The new regulator is a product of 
Northern Equipment Co.. Erie, Pa. 
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Oil Burner Control System 


ECENTLY DEVELOPED system of regulation for 
the control of oil feed is shown in the accompany- 
ing photographs. The unit shown was recently installed 
in a large hospital in Brooklyn, N. Y. This particular 
unit consists of a panel containing a master steam regu- 
lator mounted on one side of the panel and a Victor 
pressure regulator on the other side. The photographs 
show both sides of the same panel. The units are so 
mounted that the master steam regulator has control 
over the oil or pressure regulator by actuating a pinion 
which is clearly visible in the photograph. Two pinions, 
mounted on a horizontal shaft, engage the compensating 
rack on both regulators; that is, there is a pinion on 
each end of the shaft as shown in the photographs. 

This combination has been developed for varying the 
oil pressure in any desired ratio with changes in the 
steam pressure, the regulation being accomplished either 
by controlling the speed of a steam driven oil pump or 
by the control of an oil discharge line relief valve where 
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sure at which the regulator will actuate the pump gov- 
erning valve. 

This system can be extended, it is stated, by adding 
thereto one additional pressure regulator, to make the 
system applicable for controlling, through the master 
steam regulator, the steam atomizing type of oil burner. 
One of the pressure regulators would actuate a govern- 
ing valve and would have control of the steam pressure 
to the burners, while the second unit would control the 
oil pressure. While the steam and oil pressure regu- 
lators would, through changes in the boiler pressure, 
be controlled by the master regulator, each may be inde- 
pendently adjusted to maintain any predetermined ratio 
that may be required for proper atomization. The 
regulating valves are manufactured by The Atlas Valve 
Co., Newark, N. J. 


Motor Starter 


Conpir ExectricaL Mre. Corp., Boston, Mass., an- 
nounces a new reversing cross-the-line air motor starter 
for the control and protection of squirrel cage induction 
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CONTROL FOR OIL BURNER, SHOWING MASTER STEAM 
REGULATOR, LEFT, ON ONE SIDE OF PANEL, ACTUATING 


TYPE A-30-R AIR MOTOR STARTER 


PRESSURE REGULATOR, RIGHT, ON OTHER SIDE THROUGH ~ 


TWO PINIONS ON HORIZONTAL SHAFT 


a constant speed electric pump is used. The regulators 
are hydraulically operated, employing city water pres- 
sure as the medium of operation. They are claimed to 
be extremely sensitive and consequently accurate within 
a small fraction of a pound. 

It will be seen that on an increase in steam pressure, 
it may be desired to decrease the oil pressure imme- 
diatly and, as explained, above, this may be accomplished 
in any ratio or range. 

The racks, upon pressure changes, travel in opposite 
directions. Thus, while the rack on the master steam 
regulator travels outward, adding additional weight to 
compensate for an increased pressure, the rack on the 
oil or pressure regulacor travels inward, in the opposite 
direction. The resuit is that the adjusting weights 
travel back toward tne fulcrum, thus reducing the pres- 






motors. The starter, known as type A-30-R, consists 
of two of the type A-30 are prevention motor starters 
mounted in a sturdy enclosing case and mechanically 
interlocked so that only one starter can be in closed 
position at one time. Both starters are equipped with 
thermal relays for time lag overload protection. The 
starters are furnished for push button control up to 
20 hp., 550 and 440 v.; 15 hp., 220 v. and 714 hp., 110 v. 


USUAL CYLINDER RATIOS in compound Corliss engines 
inerease with the pressure and are higher for condens- 
ing than for noncondensing service. Typical values for 
noncondensing service range from 1 to 2 at 100 lb. steam 
pressure to 1 to 2.75 at 175 lb. steam pressure, and for 
condensing service from 1 to 3 to 1 to 4.5 for the same 
pressure range. 
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New Induction Undervoltage 
Relay 


ENERAL ELECTRIC CO. has just announced a 
new induction relay, designated Type IAV, for 
undervoltage protection of alternating-current circuits. 
It is a single-pole, single-cireuit device and has circuit- 
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VIEW OF THE RELAY REMOVED FROM THE CASE SHOW- 
ING INTERIOR CONSTRUCTION 





closing contacts. It is applicable to circuits of 600 v. 
or less and to circuits of higher voltages with the 110-v. 
secondaries of potential transformers. It is available 
for 25 and 60-cycle service. 

This new relay has a universal design of rectangular 
ease which harmonizes with switchboard instruments and 
meters which are now standardized with similar cases. 
It is only 5% in. wide. Four such relays may be 
mounted side by side on a panel 24 in. wide. A glass 
front and light finish of certain parts permit ready in- 
spection. 

All eontacts are self-alining, the stationary member 
being individually adjustable and the movable member 
a silver dise which provides different points of contact. 
When the relay has operated, a target indicator is visible 
from any front angle. 


Belt Pull Comparison 
Two IDENTICAL pumps and two identical motors made 
up the demonstrating apparatus, illustrated, which has 
attracted much attention at recent exhibits of E. F. 














ARRANGEMENT OF DEMONSTRATION EQUIPMENT 
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Houghton & Co., to compare the pulling power of flat 
leather belting and of rubber V-belting. When the by- 
pass valves were closed the positive pumps developed a 
pressure against spring check valves, the load being 
graduated up to 5 hp. 

Every condition, tensions, pulley diameters, speeds 
were as nearly the same as physically possible. Demon- 
strators offered to interchange the sheaves and pulleys 
whenever desired and permitted visitors to operate the 
exhibit themselves in any way they pleased to convince 
themselves that the demonstration was not fraudulent. 

Flat leather belt of 2 hp. capacity was compared with 
two strands of rubber V-belting. The flat Vim belt is 
stated to have pulled full capacity load, while the V belt 
drive is stated to have pulled only 3 hp. and then with 
from 25 to 100 r.p.m. slippage on the pump sheave. 


New Portable Lifts 


ALL-BEARING equipped lifting machines, both 

hand and power operated, plain and telescoping, 
are a new development, the machine shown being an 
electric telescoper. 

Ball-bearings are used throughout the gearing and 
in the sheave and platform frame wheels, also on the 
telescopers for the sliding frame wheels. By these and 
flangeless guide wheels to support the platform and 
telescoping frames, 25 per cent increase in efficiency is 
obtained. 

Spur geared hoisting units are used exclusively, that 
of the hand power being fully guarded and lubricated 





NEW ELECTRICALLY OPERATED TELESCOPER 
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with grease. The electric unit is contained in a metal 
case and runs in a bath of oil. The former has a self- 
acting gravity brake while the latter has a dual system, 
both brakes working automatically to hold the load 
wherever desired and prevent falling of the platform in 
case of current failure. 

All motors are controlled, unless otherwise specified, 
by a single lever drum switch, while a lever attached to 
the rear of the controller shaft operates the service 
brake. Automatic limit stops by return control lever 
to ‘‘stop’’ position to prevent overtravel of the plat- 
form, thereby stopping the motor and setting the brake. 
These lifts are made by Economy Engineering Co. of 
Chicago, Ill. 


Dual Twist and Hammer Drill 

Euectric hand drill designed to work with equal 
facility in wood, metal and masonry, known as the 
Wodack electric dual twist and hammer drill, has re- 
cently been developed. It is designed to operate both 
as a hammer and as a rotary drill, with capacity up to 
3% in. in metal, 14 in. in wood and % in. in stone, con- 
crete or brick. It is furnished in a metal carrying case, 
with star drills and twist drills. Grinding, scratching 
and buffing wheels and bench stand can be supplied, as 














VIEWS OF TWIST AND HAMMER DRILL IN USE 


well as a stand for use as an auxiliary drill press or 
bench grinder. The tool weighs 12 lb. and the entire 
kit 20 Ib. The tool is made by Wodack Electric Tool 
Corp., Chicago, Ill. 


‘Double Minded” Transformers 

TRANSFORMERS OPERATING in parallel have a ‘‘mind 
of their own’’ in that they divide the load in proportion 
to their per cent impedance and stubbornly refuse to 
alter this load division. 

Two large Westinghouse power transformers recent- 
ly shipped to the Gulf State Utilities Co. are designed 
with two different inherent reactances, or ‘‘double 
minds,’’ to be adjusted for either reactance at the will 
of the operator. 

, The transformers are rated at 9383 kv-a., 1 phase, 

60 cycles, 66 kv. high voltage, 13.2 kv. low voltage. The 
high voltage winding has a parallel connection for 33 
kv. They will be operated with 66/33/13.2 kv. three- 
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VIBW SHOWING INERTAIRE EQUIPMENT OF THE 9383 
KV.-A. SELF-COOLED TWO-WINDING TRANSFORMERS 
WITH DOUBLE IMPEDANCES 


winding transformers now installed. When the new 
transformers are operating with the 66/13.2 kv. wind- 
ings of the old bank, the impedance is 7.8 per cent. 
When operating with the 33/13.2 kv. windings, the im- 
pedance is 6.5 per cent. 

The change in impedance is obtained by an arrange- 
ment of the 13.2-kv. winding, which, according to West- 
inghouse engineers, changes the length of the path of 
the flux which produces reactance, as well as its in- 
tensity, and depends only upon the connections made 
in the l.v. winding. No reactors or auxiliary windings 


with circulating currents are used. 


News Notes 


J. Roy TANNER, since 1911 vice-president and general manager 
of the Pittsburgh Valve, Foundry & Construction Co., Pittsburgh, 
has been elected president of that company succeeding C. A. An- 
derson, Jr., who has severed his connection with the organization. 
Mr. Tanner entered the employ of the Pittsburgh company in 
1901, following attendance at the University of Pittsburgh. He 
served as chief engineer until 1911, when he became vice-president 
and general manager. Mr. Tanner is a member of the American 
Society of Mechanical Engineers and the Engineers Society of 
Western Pennsylvania. George J. Stuart has been appointed vice- 
president and-a director of the same company. He is a graduate 
of Pennsylvania State College and became identified with the Pitts- 
burgh company in 1901. He served for a time as draftsman and 
later as assistant chief engineer, succeeding Mr. Tanner as chief 
engineer in 1911. Four years ago he was made manager of pro- 
duction. Mr. Stuart is a member of the American Society of 
Mechanical Engineers, the American Society for Testing Materials 
and the Engineers Society of Western Pennsylvania. 


HAHN ENGINEERING Co., has moved its main office from Easton, 
Pa., to 30 Church St., New York City. Eugene Hahn is in charge 
at the above address. 


BatLtey Meter Co., Cleveland Ohio, announces the appointment 
of P. S. Dickey as research engineer. Mr. Dickey is a graduate 
in mechanical engineering of Purdue University, and during the 
past few years has been specializing on automatic combustion con- 
trol problems for the Bailey Meter Co. 


Firty-FIvE representatives of the Barber-Greene Co., in the 
United States and Canada gathered at the company’s plant at 
Aurora, IIl., January 8-10, for the annual Barber-Greene sales con- 
ference. The meeting took the form of an instruction course with 
class room lectures and laboratory work. In the class room the 
men were addressed by H. H. Barber and W. B. Greene, presi- 
dent and vice president, and by other officers of the company, who 
outlined the policies and methods of the home plant. Guests of 
honor who addressed the assembly were J. W. O’Keefe, secretary 
of the Chicago Assotviation of Credit Men;-H. J. Fauber, president 
of the Central West. Engineers, Inc., of St. Louis, a company that 
has laid extensive pipe lines ‘throughout Illinois, Indiana, and Mis- 
souri; and Mike Andrews, foreman second in charge of the con- 
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creting by conveyor of the Marshall Field Merchandise Mart, 
and more recently in charge of the same operations on the three 
million dollar American Can Co. building in Chicago. 


Yeomans Broruers Co,, Chicago, Ill., announces the appoint- 
ment of the Jackson Engineering Co., 934 Architects and Builders 
Building, Indianapolis, Ind., as its representative in that territory. 


Artuur E. Jones Co., 417 S. A. & K. Bldg., Syracuse, N. Y., 
has been appointed sales representative for Diamond Power Spe- 
cialty Corp. in the Syracuse district. 

H. W. Foutps, assistant to the president, has been placed in 
general charge of all sales work, by Goulds Pumps, Inc.,. Seneca 
Falls, N. Y. Mr. Foulds was formerly connected with Servel, Inc., 
as vice-president. 

Ciaus GREVE was elected chairman of the board and L. W. 
Greve and John DeMooy were named president and treasurer 
respectively of the Cleveland Pneumatic Tool Co., Cleveland, 
Ohio, at the annual meeting recently of the board of directors. 
H. W. Foster was reélected vice-president, H. S. Covey was 
reélected secretary and Arthur Scott. was reélected superintendent. 
A. F. Barner was named assistant secretary. All the directors, in- 
cluding S. G. Down of Pittsburgh, were reélected. Those named 
above, excluding Barner, constitute the directorate. 

Wo. Powe tt Co.; Cincinnati, O., announces that Howard Butt 
has been made manager of the engineering and export department 
of the company, office 50 Church St., New York. 

Mopern Coat Burner Co., Chicago, Ill., announces that George 
F. Klein has accepted the distributorship for its product in Eastern 
Kansas, Eastern Nebraska, Western and Northern Missouri. The 
offices for this district are located at Room 432 Dwight Building, 
1004 Baltimore Avenue, Kansas City, Mo. 


Books and Catalogs 


ARTIFICIAL SUNLIGHT, By M. Luckiesh, 254 pages, 6 by 9, 254 
illustrations, cloth. D. Van Nostrand Co., Inc., 250 Fourth Ave., 
New York, 1930; price, $3.75. 5 

It is a pleasure to welcome a book such as this to the literature 
of electrical illumination. Written by a man whose name for many , 
years has been legion in the field of illumination and who, as 


director of the lighting research laboratory of the Edison Lamp 
Works and the National Lamp Works of the General Electric Co. 
has been actively engaged in the development of all kinds of light- 
ing equipment, this book gives one a broad background of the 
fundamental physics and biology as well as the practical scientific 
details themselves. It fully covers the methods of radiation mea- 
surement, the character of radiation produced by different sources, 
and the properties of radiation of various wave lengths. 

A book of this kind is valuable not only because of the im- 
mense amount of accurate data it contains on a subject on which 
heretofore little information has been available, but because of its 
destructive effect upon many fake ideas and concepts which arise 
in any new field. The ultra violet ray racket has been a good 
one and as a consequence there is in the hands of the ever-credul- 
ous public today, a vast amount of socalled ultra-violet light 
producing equipment, the efficacy of which at best is dubious. Any- 
thing that would produce a visible irritation of the skin was sold 
as a health lamp, and the public ran up heavy light bills trying to 
outdo each other in producing the most severe degree erythema 
(sunburn). 

Now, it is known that natural sunlight possesses health-giving 
properties—few living things can exist without utilizing the bene- 
fits of solar radiation either directly or indirectly. It is also true 
that prolonged exposure to strong sunshine produces erythema. 
From this, however, it does not follow that any source of radia- 
tion which produces erythema is healthful or biologically bene- 
ficial, yet this in many instances has been the sole factor in the 
sale of much of this equipment. The beneficial effects of solar 
radiation are recognized but the mechanism involved is yet only 
imperfectly understood and even in a book so comprehensive as 
the present volume by Mr. Luckiesh, no pretense is made that 
knowledge of this subject is complete. 

A great deal is known, however, and the reader who has not 
kept abreast of developments in this field, will find much of interest 
in this fascinating book. Many gaps still exist in our knowledge 
of the biological effects of radiation but the foundation appears 
to be sufficiently established to enable any ordinary intelligent ‘per- 
son to acquire an excellent understanding of these effects. 

The era of artificial sunlight has scarcely been started. Here- 
tofore, we have had ultra violet lamps only in physicians’ offices, in 
hospitals or laboratories and more recently we have had them in 
the home for health purposes only. There is every reason to 
believe, however, that the future of artificial sunlight lies not in 
its application in the laboratory but in the field of general illumina- 
tion, in the home, in the office or in the factory. 
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In this book, the effects of radiant energy have been coordinated 
with the physics of the subject—a combination which is often in- 
complete in biological researches and in therapeutic practice. For 
this reason, the data and discussions should be helpful to physiolo- 
gists, biologists, the medical profession and others primarily in- 
terested in health maintenance as well as to physicists, engineers 
and others interested primarily in lighting the indoor world.. 


DESIGNING HEATING AND VENTILATING SysTEMS, by Charles 
A. Fuller. Third Edition, 244 pages, 544 by 834 in.; 89 illus- 
trations, 39 tables, cloth. Published by Scientific Book Corpn., 15 
E. 26th St., New York, 1931; price, $3.00. 

Beginning with the fundamentals of heat, work and their rela- 
tions, the author treats of those factors of which an understanding 
is necessary in order to provide a satisfactory heating and ventilat- 
ing plant for any kind of building. Heat loss from buildings, 
classes of heating system, details of each and the requirements for 
heating surface, piping systems and boiler plant are discussed with 
a minimum use of formulas, those used being of simple character. 
Steam, vapor, hot water, hot and warm air are considered, Air 
needed for ventilation and equipment and arrangement of the sys- 
tem to get good distribution are treated. One chapter deals with 
steam for hotel, laundry and process work; another with piping 
and auxiliaries for the boiler room. Presentation is clear ; arrange- 
ment of the book is well planned; unessentials have been eliminated 
and the result is a condensed but complete and convenient manual 
on the subject treated. 


Wasuasitity Tests or Ittinors Coats, by Alfred C. Callen 
and David R. Mitchell. This has just been issued as Bulletin No. 
217, by the Engineering Experiment Station of the University of 
Illinois, Urbana, Ill.; 6 by 9 in., paper, 112 pages; price, $0.60. 

Report of an investigation made on the washing characteristics 
of Illinois coals. The objects were: to study the occurrence of 
visible impurities in the coal; to study the methods of mining 
and determine what effect they had on the impurities in the mined 
coal; to consider the possibilities of hand picking these coals; to 
make a reasonably complete study of the washability of these 
coals; to determine the amount and distribution of ash and the 
different forms of sulphur; to determine yields of washed coal and 
the limits of the reduction of ash and sulphur percentages; to 
make some studies of the variation in fusion point of the ash of 
raw coal and washed coal. Seven mines in the state of Illinois 
were selected as representative and tests were conducted as de- 
scribed. The bulletin contains a report of each mine studied, giving 
a description of the mine, analyses of the samples of coal used, the 
test procedure, and the results of the washability tests. A limited 
number are available for free distribution by the Engineering 
Experiment Station, Urbana, Illinois. 


THE Mopern Steam Toursine, by E. A. Kraft. Published by 
VDI-Verlag, G.M.B.H., Berlin, NW 7, Germany; 198 p.; 734 by 
10% in.; cloth. 

This book, written by the director of the A.E.G. Turbine Works 
in Berlin, fills the long felt need of the engineering public for a 
work which combines in a single volume the details of construc- 
tion and design of all types of modern turbines. Turbines from 
twelve. Contirfental, seven English and five American manufac- 
turers are represented in the book. American machines receive 
their full share of attention, particularly in the chapters devoted to 
large turbines and condensers and auxiliaries. 

Detailed theory, complicated formulas and equations have been 
omitted. The book is: in fact a critical survey founded on prac- 
tical experience and the turbine examples shown indicate the latest 
design tendencies. The first part of the book is a discussion of 
the methods pertaining to higher economy brought about by in- 
creasing heat drop and by improved turbine design and construc- 
tion. The discussion is profusely illustrated by drawings showing 
actual design; each part such as glands, bearings, rotors and 
governors receiving individual attention. The second part deals 
with the technical factors limiting the design, that is, such as the 
characteristics of the metals used in construction and the method 
of testing these materials. The third section deals with the general 
principles of design and the fourth section shows the application 
of these principles to the actual design, high-pressure turbines, 
back-pressure turbines, extraction turbines, low-pressure turbines, 
mixed-pressure turbines and turbines for very high pressure re- 
ceiving detailed treatment. The last section is devoted to con- 
densers and auxiliaries. 

This book is available both in German and English edition, the 
English translation being so well done and showing such keen 
appreciation of American practice that it would be impossible for 
the reader to determine the nationality of the author except by the 
frequent reference to the German publications, the use of metric 
units in the tables and the conversion of metric units to English 
units such as tons per square inch, which shows English rather 
than American influence. 
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THE TorsiIonAL Errecr oF TRANSVERSE BENDING LOADS ON 
CHANNEL Beams, by Fred B. Seely, William J. Putnam, William 
L. Schwalbe. Published as Bulletin No. 211, Engineering Experi- 
ment Station, University of Illinois, Urbana, Ill.; 63 p., 6 by 9 in., 
paper; price, $0.35. 

Results of tests and analysis to determine where load should be 
applied to steel rolled channels to produce bending without twisting 
and also to determine the longitudinal stress in a channel beam if 
the channel is loaded so that twisting accompanies the bending. 
Six types of channels were tested and each tvpe of channel was 
tested as a horizontal cantilever beam with a vertical load applied 
at the end. A few copies of this bulletin are available for free 
distribution by the Engineering Experiment Station. 


Inpex to A. S. T. M. Standards and Tentative Standards is a 
93-p. booklet giving references to its Proceedings and published 
records where standards for materials, machinery and structures 
may be found, as well as methods for tests of materials. It is com- 
plete as of Sept., 1930. Copies will be furnished without charge on 
request to American Society for Testing Materials, 1315 Spruce 
St., Philadelphia, Pa. . - 


A new 16-pacE, illustrated publication, identified as Circular 
1686-A and entitled Micarta in the Central Station, has been an- 
nounced by the Westinghouse Electric and Manufacturing Co., 
East Pittsburgh, Pa. In the Power Station, Micarta has many 
applications, including: wall bushings, insulating bus cars and con- 
nections, strengthening and insulating cable joints, collector ring 
tubes, circuit-breaker terminal insulation, panels, cleats, and gears. 


A NEw EDITION of “Registers of Revenue,” an, illustrated, 16- 
page circular describing watthour and demand meters, has been 
issued by the Westinghouse Electric and Manufacturing Co., 
Newark, N. J. This publication, which is identified as Circular 
1753-B, includes for the first time a detailed description of the new 
Ob Detachable Watthour Meter, which can be mounted readily 
either outdoors or indoors to facilitate installation, reading, testing, 
and removal. 


Type SSU CentrirucaL Pumpinc Units are described in 
bulletin No. 1647 by Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
In these units the pumps and motors are designed as a complete 
assembly, all mounted on the same shaft without a coupling. They 
are designed for service where a small quantity of liquid is needed 
at heads up to 100 ft. 


_ ‘Srrarners for oil, water, steam, are described and illustrated 
in color, accompanied by tables of dimensions, capacities and prices 
in bulletin No. 9-S recently issued by Schutte & Koerting Co., 
Philadelphia, Pa. 


Wuitine No. 3 Unir PuLverizer in capacities from 30 to 800 
Ib. per hr. is described and illustrated in a recent bulletin No. 10 by 


Whiting Corp., Harvey, Illinois. Bulletin No. 9, issued by the 
same company, describes in detail the Grindle Multi-Stage Unit 
Pulverizer for capacities from 500 to 4000 Ib. per hr. Burning 
Brick More Economically with Automatic Stokers, by Joseph 
Harrington, is issued by the company as bulletin No. H-64. The 
Whiting Stoker, formerly the King Coal Stoker, for power and 
heating use is described in a bulletin of the Joseph Harrington 
Co., subsidiary of Whiting Corporation, while another bulletin of 
the same organization discusses Burning Iowa Coal Successfully 
with Whiting Stokers, a practical test, by Joseph Harrington. 


EXPERIENCES IN CHLORINATING CONDENSER circulating water by 
Vincent M. Frost and W. F. Rippe of the Kearney Station of 
Public Service Electric & Gas Co., Newark, is being issued as tech- 
nical publication No. 112 by Wallace & Tiernan Products, Inc., 
Belleville, N. J. This describes the experiences at Kearney Sta- 
tion in endeavoring to better the heat transfer and reduce the cost 
of cleaning condensers by the use of chlorine gas in treating the 
circulating water. 


Descriptions and illustrations of the great variety of products 
manufactured and sold by the Westinghouse Electric and Manu- 
facturing Co., East»Pittsburgh, Pa., are given in the new Westing- 
house general catalog for 1931-32, a 1352 page bound book. This 
catalog presents complete data on distribution apparatus, switch- 
gear, lighting equipment, domestic appliances, gearing and current- 
collecting devices, with condensed listings of industrial motors and 
control apparatus, industrial heating apparatus and commercial 
cooking equipment and description of other products. The new 
Visicode Supervisory Control, the De-ion circuit-breaker, and new 
types of panelboards and watthour meters and other recent devel- 
opment should be of particular interest to central stations. An 
interesting feature of the new catalog is the instant index, a two- 
page spread on heavy blue stock, in the center of the book. An 
illustrated introductory section presents a brief history of the 
Westinghouse Electric and Manufacturing Co. and a description 
of interesting research developments. 
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AUTOMATIC CONTROLLER VALVES, motor operated type, are fully 
described and illustrated in a 20-page bulletin published by the 
Bristol Co., Waterbury, Conn. In this catalog, No. 
attention is especially called to the latest development in the type 
BK control for steam, water, air and gas and thé valve type BK 
for floating control. Other types of controllers are shown with 
details of the parts clearly illustrated and data are given on meth- 
ods of applying the equipment. In catalog 4000 the company 
describes and illustrates various accessories for the air operated 
controller equipment. 


New Type B Putverizer is described and illustrated in bulletin 
5-80 recently issued by the Fuller Lehigh Co., Fullerton, Pa. Out- 
standing features of this mill include the spherical-ball and grind- 
ing ring principle of pulverizing in which fineness is not affected 
by wear of grinding parts and the enclosure of ali parts requiring 
lubrication in dust and oil tight housings apart from the grinding 
zone. Method of obtaining pressure between the ball and grinding 
ring is illustrated and the parts are completely described and well 
illustrated. 

Buyers’ Guwe to Nickel Alloy Steel Products, a 16-page tab- 
ulation of sources of supply for the more commonly used forged, 
rolled cast or drawn products made from nickel steels and alloys is 
being issued by the International Nickel Co., Inc., 67 Wall Street, 
New York City. 


To ILLUSTRATE the application of the inductance bridge principle 
to modern flow metering, the Brown Instrument Co., Philadelphia, 
Pa., is issuing an interesting working model of a flow meter. .This 
is incorporated in a card of about 3 by 5 in. in size and shows 
cross-section of the manometer mechanism of the flowmeter itself 
together with the armatures and instrument coils in an indicator 
and recorder.. Upon moving a tab at the bottom of the card, the 
armature in the manometer moves up and down and its motion is 
followed exactly by the motion of the armatures in the instrument, 
causing the pointer of the indicating instrument to move over the 
indicator scale. 


IRVING ENGINEERING DATA covering continuous steel flooring, 
Vizabledg Safsteps, Unified Bridge floor system and other equip- 
ment is presented in a recent bulletin by Irving Iron Works Com- 
pany, Third and Creek Streets, Long Island City, N. Y 


NicHotson INnpuUSTRIAL STEAM TRAP for pressures from 
vacuum to 100 lb. for various industrial applications such as unit 
heaters, kitchen equipment, pipe coils, blast coils, dry kilns, dryers, 
and so on are described in a new bulletin No. 1030 by W. H. 
Nicholson & Co., 12 Oregon St., Wilkes-Barre, Pa. 


Rorary pumps for hydraulic service, for transfer of power and 
for circulating cooling solutions are fully illustrated and described 
in a new 104-page catalog just issued by Geo. D. Roper Corp., 
Rockford, Ill. 

FAIRFIELD PorTABLE Conveyors and feeders for industrial ser- 
vice, for handling coal, sand, gravel and the like are described in 
Bulletin No. 35-1 by The Fairfield Engineering Co., Marion, Ohio. 


Wire Rope Prostems Confronting Elevator Designers, a paper 
by James F. Howe, wire rope engineer, read before the Elevator 
Manufacturers Association of the United States, is being distrib- 
uted in bulletin form by American Steel & Wire Co., 208 So. La 
Salle St., Chicago, Ill. 


VERTICAL TRIPLEX power pumps, their construction, application, 
capacities, dimensions, are described in a new 44-page illustrated 
catalog by Worthington Pump & Machinery Corp., 2 Park Ave., 
New York City. 


TentH ANNUAL Report of the Federal Power Commission for 
the fiscal year ended June 30, 1930, has been issued and can be 
yg from the U. S. Government Printing Office, Washington, 

Hyproyer AppLicATIONS are described in great detail, with 
many interesting illustrations, in Catalog No. 1230, a 24-page bulle- 
tin recently issued by Allen-Sherman-Hoff Co., Philadelphia, Pa. 
Details are given of the use of the hydrojet system of ash removal 
with stoker-fired furnaces, both underfeed with clinker grinders 
and chain grate types. Data on its use with pulverized coal-fired 
furnaces are given, both air-cooled and water-cooled furnace bot- 
toms being treated, also the use of the system with slag tap 
furnaces. In another 40-page bulletin, Catalog No. 1130, the com- 
pany discusses Hydrojet advantages. Storage and removal of ash, 
removal of molten ash, discharge of ash to sump or fill, pumping 
of ‘ash and recirculation of water, pumping of ash to bin, sump or 
fill are some of the topics treated. 


Fue. BuRNING AND STEAM GENERATING EQUIPMENT are de- 
scribed in a new 16-page general condensed catalog GC-6 by Com- 
bustion Engineering Corp., 200 Madison Ave., New York City. 
Details are given of coal- pulverizing and firing equipment, fur- 
naces, stokers of several types, air preheaters, economizers, steam 
generators, boilers. 
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Power Plant Construction News 


Ariz., Tucson—The Tucson Gas, Electric Light & Power 
Co., is planning extensions and improvements in steam-oper- 
ated electric power plant, including installation of a new 15,300 
hp. Diesel engine unit and auxiliary equipment, reported to 
cost more than $350,000. 


Ark., Fort Smith—The Quix-Kold Corporation, Oklahoma 
City, Okla., has plans for a one-story dry ice-manufacturing 
plant, 50x 100 ft., at Fort Smith, estimated to cost close to 
$60,000, with equipment. 


Ark., Paragould—The Arkansas Utilities Co. will carry out 
an expansion and improvement program at local ice-manufac- 
turing, including installation of additional equipment, reported 
to cost about $25,000. 


Calif., Glendale—The City Council has authorized an ap- 
propriation of $121,000, for electric light and power department 
during 1931, including installation of power substation equip- 
ment at San Fernando and Grandview, to cost about $35,000; 
new transmission lines, line transformers and equipment, un- 
derground conduit, etc. 


Calif., Palo Alto—The Board of City Trustees, Palo Alto, 
is said to be considering extensions in municipal power sta- 
tion. The Burns & McDonnell Engineering Co., Interstate 
Building, Kansas City, Mo., have been engaged to prepare 
plans. 


Calif., San Jose—The Drew Canning Co., San Jose, care 
of William F. James, San Jose, attorney, company representa- 
tive, is planning installation of electric power equipment in 
proposed new fruit canning plant in vicinity of San Jose, 
entire project to cost over $80,000. .F. M. Drew, Sunnyvale, 
Calif., is head. 


Calif., San Mateo—The Board of City Trustees, San Mateo, 
has engaged the Burns & McDonnell Engineering Co., Inter- 
state Building, Kansas City, Mo., engineer, to prepare a re- 
port and estimates regarding a proposed municipal electric 
light and power plant. 


Conn., Hartford—The New England Electric Co., 103 
Allyn Street, has approved plans for an equipment storage and 
distributing plant on local site to cost about $70,000. 


Ga., Augusta—The Burns & McDonnell Engineering Co., 
Interstate Building, Kansas City, Mo., has tentative plans 
under way for a power plant and distributing system at 
Augusta, for Paul M. Thayer, Augusta, and associates, holders 
of franchise, subject to the approval of the Augusta Canal 
Commission. 


Ga., Thomson—The Thomson Light & Water Co. is said 
to have plans under way for extensions and improvements 
in power plant, including installation of a Diesel engine and 
accessory equipment. 


Ill., Belleville—The Peerless Enameling & Stamping Co., 
Belleville, plans installation of electric power equipment in 
proposed. new one-story plant addition, reported to cost over 
$75,000. R. G. Williams is secretary. 


Ill, Kewanee—The Western Illinois Ice Co., Galesburg, 
Ill, has plans under way for a one-story ice-manufacturing 
plant at Kewanee, to cost about $65,000, with equipment. 
Westerlin & Campbell, 1113 Cornelia Avenue, Chicago, are 
architects and engineers. 


Ind., Lafayette—The Board of Trustees, Purdue Univer- 
sity, has plans nearing completion for a steam-operated power plant 
for institutional service, reported to cost about $100,000, with 
equipment. Walter Scholer, Wallace Building, Lafayette, is 
engineer. 


Ky., Louisville—The Merchants Ice & Storage Co., 217 
East Main Street, has plans under way for extensions and 
improvements in ice-manufacturing plant No. 2, including 
installation of additional equipment. The United Engineers 
& Constructors, Inc., 112 North Broad Street, Philadelphia, 
Pa., is engineer. 


Md., Hagerstown—William A. Danzer & Co., Hagerstown, 
are said to be planning installation of electric power equipment, 
including motors, etc., in connection with proposed rebuilding 
of woodworking plant, recently destroyed by fire with loss 
reported over $100,000. 


Mich., Hubbard Lake—The Hubbard Lake Resort Asso- 
ciation, Hubbard Lake, is at the head of a project to construct 
a transmission and distributing system in the farm and resort 
district of Alcona County, totaling about 60 miles. Estimates 
of cost will soon be made. 

N. J., Trenton—Green Brothers Co., Springfield, Mass., 
manufacturer of yeast, plan installation of electric power 
equipment, including motors, controls, etc., in proposed new 
plant at Trenton, where former factory of the Bergougnan 
Rubber Co., East State Street, has been secured, entire project 
reported to cost over $75,000. 

Ohio, Lisbon—The Town Council is reported planning 
the installation: of a municipal electric light and power plant. 
It is understood that estimates of cost will soon be made. 


Ohio, Shelby—The City Council has secured a report from 
the Burns & McDonnell Engineering Co., Interstate Building, 
Kansas City, Mo., engineer, covering proposed extensions 
and improvements in municipal electric light and power plant, 
including installation of additional equipment, estimated to 
cost $220,000. 

Ohio, Toledo—The Standard Oil Co. of Ohio, East Ohio 
Gas Building, Cleveland, plans installation of electric power 
equipment in proposed new asphalt plant at Toledo, entire 
project reported to cost over $500,000. 

Okla., Fairfax—The City Council is said to be planning a 
public election to approve a bond issue of $120,000, for a 
municipal electric light and power plant. 

Ore., Dallas—The Willamette Valley Lumber Co., Dallas, 
is reported planning an addition to electric power plant to 
cost about $75,000, with equipment. 

Pa., Pottstown—City Council, Pottstown, is asking bids 
until Feb. 24, for a new pumping plant for municipal water 
service. William H.,Dechant & Son, Reading, Pa., are en- 
gineers. 

S. D., Huron—The City Council, Huron, is asking bids 
until Mar. 24, for an elevated steel water tank, capacity 
300,000 gals. for municipal water service. O. A. Ricker is city 
engineer. 

Tenn., Kingsport—The Tennessee-Eastman Corporation, 
Kingsport, a subsidiary of the Eastman Kodak Co., Rochester, 

Y., plans installation of electric power equipment in pro- 
posed new plant addition to cost over $350,000. 

Tenn., Memphis—The Memphis Natural Gas Co., Memphis, 
plans installation of a number of air compressor stations, in 
connection with a proposed new natural gas line to Covington 
and other points in Western Tennessee, entire project: to 
cost more than $2,000,000. 

Texas, Henderson—The East Texas Refining Co., Post 
Office Building, Henderson, plans installation of pumping 
machinery and other power equipment in proposed new local 
oil refinery, to have a capacity of 6000 barrels of refined oil 
daily, entire project reported to cost over $200,000. 

Texas, Hockley—The Houston Salt Co., Esperson Building, 
Houston, plans installation of electric power equipment in 
proposed new salt mining and refining plant in vicinity of 
Hockley, entire project reported to cost over $100, 

Texas, Longview—The Independent Ice Co., Dallas, Texas, 
is said to be planning a new ice-manufacturing plant at Long- 
view, estimated to cost about $50,000, with machinery. 

Wash., Camas—The Crown Willamette Paper Co., Camas, 
plans installation of electric power equipment in connection 
with a proposed new mill. unit now under consideration, en- 
tire project reported to cost more than $800,000. Headquar- 
ters are at 343 Sansome Street, San Francisco, Calif. 

Wash., Seattle—The Rainier Furniture Co., Seattle, plans 
installation of electric power equipment in connection with 
proposed rebuilding of furniture factory recently destroyed by 
fire with loss approximating $100,000. 

Wis., Bloomer—The City Council is said to have pre- 
liminary surveys under way, and will soon make estimates of 
cost for a municipal power plant. A. H. Martin, Prairie du 
Chien, Wis., is engineer. 

Wis., Racine—The Board of Water Commissioners is said 
to be planning a call for bids in April or May, for a proposed 
filtration plant and pumping station for municipal waterworks 
to cost over $400,000. Alvord, Burdick & Howson, 20 North 
Wacker Drive, Chicago, IIl., are consulting engineers. 





